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-e^^/MS^: (ER) l^^A • iS^m^iirSr i:(c:J;o-Cf^^$tLfc. fSfL^M^ 

Sac char ornvbes- cerevisiae ^ m^^tz.m&M±Mii~'^(DM^^^^j:}^^ 
'^J^^V>-C-^M*>5MS< s Saccharomyces ceTevisiae Kl^<D^-&^ M^^tc^^W: 
&M^M(D'^7!}^M^^f}^X^iiio ^\ X-it Shizosaccharomvces pombe . 
Kluvveromyces lactis . :^ ^ti h ^ '^^'^^OMts: }£X'h ^ o 

^ =5=- n h a :7 ^-g: (pi / ; raethylotrophic yeast ; 

raethanol-utilizing yeast) it. 7^ ^ J —7\^^M-—(O^MW.t bT^Wi-^ - t 

rNonconventional Yeasts in BiotechnologyJ (1996)) „ -^COSS <Jr LTfi. 
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SCP (Single Cell Protein) t i.X (Dmm^m^^iltl'^M. ^iM^J: 

Xl'^'5<^(iN Ocandida boidinii . Hansenula polymorpha . Pichia pastoris . 
Pichia methanolica 04g-efc5o ^iX^*^X(7)^?i^ iJ:*5V^T^^ =1 KV0^, 
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5t{COV^Tfi. U^i^>^m\^^rcmm^<D^^^(D:lfmi^^QK.. HPLC-^NMR. FAB- 

m^^-f. y ;^ a ^. >- (EPO) :fy:^^J~^ >'St4-fb H ^ (tpa) 

{c^tiT^fd ^e®^^^^. -36, 77.5-788 (1991)) o itfe^mm;t 

;6S:^$ttfci (Takeuchi and Kobata,. Glycobiology, 1, 337-346 • (1991)) » 
. i^ilcD^it. a-M. ^Il^^ (Man3GlcNAc2(^S^i-5GlcNAc(3: J: o-Tr?f^^^vjT,-5 

.fc :(Takeuchi et al.., Proc. Natl. Aqad. Sci. ,USA, 86, 7819-7822 (1989))o 
- '^ (Oj^ ^ U "C V > ?fe V > y. n Tif ^ ^ }), X;.-^. >- ^5 ^ t) 

-CVV-S. (Misaizu.et al. Blood, 86, 4097-4104 (19^5) ) o. rtbfClfglfG^Jfi :7,^ 

y5f 7: ^> >- ;^ ^ tt}-r 5 V :IT^ IS.^® ^ >- J; o T^fls $ . Jk tf" e) 

5g^75^Cf^^b-C 5 w t T^^BV^fc^tLTV^S (Ashwe 11 and Harford, Annu. 
Rev. Biochera: , . 51,. 531-554 (1982) ; Morell et al. , . J. Biol, Chem. , 243, 
155-159 (1968)) o • 

— v-y — X5, • y ^^i^ y n v?— , tIciiis^ • ^^{iij— • ^^-^^u. mm^± 
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oLiyy^ ^ Z7 4 ^ . 191-208 (1994)) . ^ix^thm^ (D^^^'i^^^n-h. 

(ER) X*mmB'k(Dm'^<Dmn (Asn-X-Ser^fc«thr) {il^^^^tL-So ^l-^n 
-irv'^'^ (i/yi^=r>-;^a£^#^<^-^>'/'-^^S<^^»f) -^^-y— ;^ 

(Man8GlcNAc2) t^^l^^th^o- :L CO^^-f .^ -^^Mlti^^-Q ^-r-SS S^fi 

fL S :^ # 7^ o X -5 (Gemraill, T. R. , "Trimble, R. B. , Biochim. 

Biophys. Acta^ , 1426, 227 Xl999))o' 

If ) 'iSM-^^ 'b X ^ ^ y — ^^^^^ ^ wi- 5 ■ • ^ (D ^^ux^m-r ^ mm 

(Man5-8GlcNAc2) :y / — tmtti^'mmX^'i>o ^i^y— >>^S3 

^^S^iff ^iifcMSxN^-^^-y — ^^M;^^ (Man5GlcNAc2) (CN-T-fe^^/l^^/l^ =i 1^ 
$ -/U h V l-'y^ ^ ^ -^- (GnT) I^OM-^ffl l>.' N-T-fe'^/V':?'y^ = i^ ? l^-^'l^m 
U; - GlcNAcMan5GlcNAc2^^' ^'mm^^^ ^^'-^ -5 ■ " CI O J;' ^-IJ-' U IT Xit^'/d^ 

i^i^m'^'^ t X GlcNAc2Man3GlcNAc2 1 V^ p ^-g- ( =i ^^y° 1/ 5/ ^ :^)- W. t ^i^il^ 

^i^i^^m.) mmxh^x^ m%m(omm±^^Ti^w^:isyr^xmm^ti^mmx 

•:ftf2^^t)ic{iMan8GlcNAc2T-^$H-5M8/N^ -^^y — '^^^^ 

a--evyiyi?' — -^-It^^fffiX^J^Sc^ixS Man5GlcNAc2 . Maii6GlcNAc2 . 

Man7GlcNAc2-e^ ^ tT/5M5. M6. M7xn >r y — ^5^^ x Man5GlcNXc2 J; 

4 



wo 03/091431 




PCT/JP03/05464 



GlcNAc h7>-^:7rc^ — if-I ( GnT-I ) (D {"f m X V ± 0^ ^ tl ^ 
GlcNAcMan5GlcNAc2-e^^n'5^^^!5ciyi^lI. Mt-GlcNAcMan5GlcNAc2 J: 19 a — ^ ^ 
y iyy—^-l , GicNAc h 7^^:^:7 317— e^-l I (GnT-II) <75{^^ {d J: t9 ^ ^^ 
-5 GlcNAc.2Man3GlcNAc2T'^ ^ 5 2^m^^^'^^. Mfc:GlcNAc2Man3GlcNAc2 J; 

7 ^ h i^- A- h 7 >- 37 7 — if ( GalT ) (DYfmii^X^±^^tl^ 
Gal2GlcNAc2Man3GlcNAc2-e^ ^tl^ Z^^M'^^^^'tm 0 o 

SUPS^. 64-72 (1992)) » : 

■S:<b UT^ btt-SSaccharomxces cei^visiaetC*5tt -5 ^*f^<^^-n ^1*1112 "C:^ 
Ufct 5 ^'c^^l^TfiifTi-S i: fettrv^ S (Ballou et al. , Proc. Natl. 
Acad. Sci. .USA,, 87, 3368-3372 (1990) ) „ -t^£t>-ibs MS^^-l' 'n' ^ y — ;^ 

;iS5^p3ji)^c:f^oTV^5. (Nakayaraa. et al. , : EMBO J. , .11, 2511-2519 (1992)) . » 

Stca-LeM.-^-e-^^y — >^^]^|fc^*f (III2, 11) i^^:z^:zticJ: 

9. U a-l,6J^'^-r>'y-;^*^'g-;dS?^Afe$tba (1112, E) » 

ClOa-1. 6^'^<^-=!'>'7— a -1, 2$^'$' Lfc"^ >- / — b 
(1112 : C, F, H) . :L(D^:^t)^tLl^fca-1.2'^^(D-^:y/—y^(D^{:Li-i, Mf- 
a-l,3M'^bfc-^>' y — ^;aS#APi-5^ <h:dSfe^ (1112 : D, G, H, I) „ :i(D 

a -1, 3 ,^ -a^ :^ V y — ;^ CD #^iD . jmri m. X ^ h (d h ^ 

(Nakanishi.-Shindo- et al. , .J. Biol. Chein. , 268, 26338^26345 ■ (1993)) » ^ 

fc y - ;^ mmmu ^^^sx -(j^mmu 5> v y - ;^ - 1- y u 

^cm^4*li^^>^^^Swi:;6S^^;6^o-CV^:5 (1112. * ; triB^ (I) 't'^^ * {ciM;^^ 
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<t /5)S;bd^o-C43!9 (Wang et al. , J. Biol. Cliem. , 272, 18117-18124 (1997)) , 

/^ofd (Odani et al. , Glycobiology,- 6, 805-810 (1996) ; Odani et al. , 
FEES letters, 420, 186-190 (1997)) « 

-A 9^ >'M W L "C V^ o Vi^-e ( Saccharomyces 

cerevisiae ) XhHIiQ^fl^T :^y<'7 ^^^^^^M^mMi-i-^^-f ^ —^^(D^ 

tc V . jTb^g-tt^-fST ^i±"fc '0 (Bekkers et al. , Biochim. Biophys. Acta, 

1089, 345-351 (1991)) „ Wi<^mm<Dmm:^^±^ < ^ fOb . m&x^M^ i-^ 

mw3!^^£ t^i^M\:^x^\'^:^mm{^t^^ir:^'o o \z.^ vm\m^^(o^mm^ 

wn.^^'m.^^^ucom^b\sxvt^ "mm^'^m^^t-^fx^x^'o: itizfebVfe-^^y 

mm^u t \^xmm&n^m^i-^m^ia-±^(Dmm:is2:nmmnmi^M^xh^o 

6 



wo 03/091431 PCT/JP03/05464 



^4?),. V^-fi^t>I^S^D*V^^51^^^I$^:i^F5o-t-§o ^fe mnn?. 8. 9. 10 ^mmfHE 

ft .ff-Jh f ;^ %'<r>-X \%tii V:> : :(Ballou et. al. , . J.. Bipli, Chem.!, 255, 
5986^5991; . (1980) ; Ballou;: et al. , J. Biol. • Chem. , 264* i 11857-11864 
(1989) ) „ .i^J^0(75#JP:5^M{i. •/hiia^75>f>=^^^ 

^•14 ^ ^.C o fc secl8 ''.^ ^ <^ X ^ 5 o b 75^ L . secjg^^-e 
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i--5 t>0-e$>-5 (Rothstein, Methods Enzymol. , 101, 202-211 (1983)) „ 

^mm^^m i.timmw<D6^^^mitm^ (^k^'o i£ic:#r?fl^6-277086^#iB 

^-efe^ j:#;t b tLTV^-5S. cerevisiae (DOCH^^=f ( a -1, 6— ^ >- 7 -WU h 

Ife^ft (A ochl ) Man8GlcNAc2. Man9GlcNAc2, Manl0GlcNAc2O 

3l|(^!^ii;dH^;!JD$tb-C*5 9 s 5 •bMan8GlcNAc25^l^(i. cerevisiae <b 

Pt?L'«5^W)3S t T'*iii- -5 E R =1 TJ^m t m-(Dmm. (0 2 =f AT'lStfe Ufc:«5t) 
-I?, Man9GlcNAc2s ManlOGlcNAc2<^$t^f*> CI E R = TJ^^tC a -1, S/^g-g-"^ 
y — :^ H M ^ ' ^ fc m it C Nakanishi-Shindo, Y. , 

Nakayania, K. , Tanaka, A. , Toda, Y. and Jigami, Y. , (1994) , J. Biol. Chem. ] fo 
ofCc'-^ A ochlmnnl— M^^^^f^M bTT^j^O a -1. Z'^-^^ / — 

^^Pl^-r-S :ztKX^< S. cerevisiae t Pi?Lig*fflJ9S.t?*ai-^ER=i T-mm t 
Wl — -^it (T^ManSGl cNAc2)^|i <D^^ i" 5 cerevisiae -'^ ^ ^-^'f'^S!i--C'ir Yco 
C O A dchlnmnl ~a ^ ft > ' ^ -x- >- / — ;^ ^ ^"T ?L SI ft 5fe 

l>75^b< #5S2]Z6_277086fc|3i6$ttfc-S^^^ ( A ochl A mnnl ) -e^M$^^ 

i$ip^X'Ml^tWWi^tlX. ^J^.^^^-t tMt>tl^ ■ (Ballon; ■ Methods Enzymol., 
185, 440-470 (1990) ) „ ^:lX\ JE (Cl-e 1 - y ^'^^^^iEJC ^J^^p-f- 
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-fs^ U(RE2 ) (D^^m^mmx^f^mm^m^ {mmm-2mi92\:imm) m^m^ii 

\^mt>^ it^^ tr^^ U fc^-atc Aspergil lus saitoi ^ ^(D g -1. 2—^ 

y -^m^m^A (Man5-8GlcNAc2) ^^iT ^ ^1 t i^^m h t fi: oX^^ ^ (Chiba 
et al. , J. Biol. Chem. , 273, 26298-26304 (1998)) » * fcM{C r <D $ H 

^M3|tgeW^^Mi-5M^^^ToTV^O (PCT/JPOO/05474) . Ud- U /<e;eiS ^ M 

]) ir/i'Tyi-T^t h-3-y >miiJ.7X^^^<^5t.>fe^(^^.n^ — iJ' — trfflv>Ta-l. 2- 

-e^i^N^-^i/y — (Man5GlcNAc2) -^i7)^^^;e»S {5(^100% Trfc -5 

Man5GlcNAc2y^0^^^^f:i. •10~30% i: i£ < , t^^tM e^^-O/^^ffi ir ^^ 5 

fcSiJi^l994^, Schwientek e> {iS^ cerevisiae X b h S ^ /3 -1, 4-;^' ^ h 
h 7 ^.'^ 7— .•i^^at^^<7??S|^4B3^{CO^^T$B^ b-C*5,9 CSchwientek, T. 
and Ernst, J. F.,; Gene. 145, 299 . (1994) D , ICrezdrn ' b IH .C .< 
cerevisiae -et: h^5lp jS-l, 4--;tf^^ :^.>-v'/l'>.'7 17 ^ — ifSlTJ^ a -2, 6--> 
T.y./V >-;^ :7 :^ ^ — if 0?g-t4^^.^fTo T.V.\^, .[Krezdrn, C: H. . . et ah , 
Eur. J. Biocheiii.220,. 809 (1994) 3 » 

Pji^.TV^-S (Nonconventional Yeasts in Biotechnology ^ (1995) K..Wolf b) » 

'g«J;t(is ^^^# Schizosaccharomycec pombe 1 1 7 ^ h — <£r^^i-^ - 
Kluvveromyces lactis ^^GlcNAc^^i-:^. ^ h p 7^-gr Pichia pas tor is -^. 
^JK-a^-a-Cfc -5 Candida albicans ?! /3 / v- Yl^^^k^-^ ^^m.iiHtm. $ ^ 
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(Biochim. et Biophy. Acta, 1426 1999, 227-237) „ 
^9-3097 -TfiPichia DastoTis (D OC//r ik^^^^ p RXJ^^(D^mW%: 

'^x^mm^ 5^ p h ct :7m-mm^it i^xmmw^m^^mpi ^ i'uxfj:?>mm^ ^ ^ 
mmw ^ i'fm u T V ^ o ±m.^ii f:imm e k osds-page <Dmm\^:b^t^< . 

-^mm^<>^^xi[^^\^x\^^^tdnx. mm^m^^m^\^x\^^^ibifxii^j:\,\ 

Saccharomyces cerevisiae tC jSV ^ gflyii afe^/i^^ a ^X^^ HOCl ^^ 
^ (GenBank^^S-^ ; U62942) ;6S#^i- ^ <0 '.i: ^ ^ ^ O^gtt. UM^X 

^fc P: pastor is tc jo v^i:{^ /3 -^>y h^^^^^^-t^'mm-d^mm ^>tr*3»9 . 

.9-3097tC J: 9 rJ:^$tLfc:fe^-ef*ntfL^M3^^J^^6®^{^^i-^ ^?*s x.-ro 

mm§'n^mi^m}t^-t^^6^mi^ti:^xit'\-i^xh^tm\^m^^o 

Maras tcl J:^5 jfe^t^M Trichoderma reesei V ^ fe^fj-yj^ >5 (US5, 834, 251) „ 
• (GNlMan5S5^|i) -g-^-f- a ^ V ^ o fc O T- fc § „ 

x\ m^^cDX ^ \^ y iyi$^—^(D^^m7<\^titdi-fxit: ^X(Dm 

m.-h^y^e^nb\^\t. fj: h f^\^^. 1# fF 5I ^ ^ T V ^ 5 Saccharomyces 

cere2asiae(Cjol/^Xt>Ji|B±a#. =P^ b (^^^{Cfo -5 J: 5 l-i^1^M^^^ite^ 

<7<ayiOf^^ ct «9 ft$l-:i^i^X$:. 5Man5 <b tP:9-:9'«?#>"efe §Man6gJl±(^ $1^(75?^ 
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( Pichia pastoris . Hansenula polymorpha . Kluyveromyces lactis , 

Saccharomyces cerevisiae , . Yarrowia lipolytica ) ■ X'M.}^ l:'#^l/'^Cl<t{i§ 

bi^TVyS (Method in Molecular 'Biology 103, 1998, 95-105) o it o 

?fci^;^^ll, {v;i^^'f^r'2>0gataea minuta ^^ % h Pichia minuta ^ 1^ Hansenulla 
minuta t $ fl X \\ f^^X >■ ^-pJ-: h lC.<fe .?): Ogataea. minuta i: $ fc 

(Biosci. Biptecnol.iBiocNm. Vol. 53, 1245-1257 (1994) )' os Ogataea minuta ^-j: 
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— ifm-fb^ai-J: I9\a.tbb. Ogataea tninutatDJ^^^-^^m^^it^^l^^^ 

Ogataea minuta ^tgi-fetclJ:^^ ±S^*i|^J; !9 P^fLilMi^ii ^^i" SltM S 

CI i: ^^{ii U:^^l^{J:MofCo !9 Saccharomyces cerevisiae *3 -5 

- mm.^^^^ t ic^-:>xmhti^m%mmmm^m'^-r^^^u 

tr^^o • ■ • - ■ ••• - ' ' - ' 

1. m%mmmm^mmi.n^?^^^ h^ymm(Dif§k:)7mxh<:>x. 
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1 ) ^^cr b n 7^-S:}^:fctt '5 a-l,Q—^yy -yjv h ^ >';^ :7 ^ y — if :Sr =» — 

2. PSfLIIM)tel^;5^^TfBtiit^ (MangGlcNAc,) (-ctoT^^n-S. _bfe 1 (C 

. Man ar1 -.^ 

IWanorlv^ 
3 6 

Wlanofl^ Man)Sl-4 GIcNAcj3l-4 GlcNAc 

• 3 ■■ • 

Man or 1 

3. ;^ =f-u h ct ^^-gry^S Pichia . Hansenulla . Candida . :^ fiOgataea JR 
M -f- -5 -e S . _bfg 1 ^ fc 2 {C fB«t (D.^feo 

.4. ■ ^ P :7^-B:;6S 0gataea ininutaX' -5 . Jb|5 1 ^ fcfi 2 }C|3lt<^:^feo 

(' 5. pt'^P h P T-^-gr/SS pgataea minuta IF010746:^a ^ , >,fR 1 

6 .. >; a -1, •2— y v- -if at-e^^ ^ p< ^ 7 — ^i^^^ttT* n ^ — — O^iJ^.T 

7.. 7< ^J'y — /i^^^tt^ci^— iS^— ;isr/U3— /V-^d-ds^iX'^— ^ UOX) jl-g^ 
<^:/n^— if'-T'fe^^ ±13 6 {3:fS<fe(D;b^?feo • . • ; . 

8. T/^=i— ( ^a.y) jft{5^;a^ 0gataea minuta fe 

9 . Z-^^J i^'^—^m^^\Z.mm:fhmW (ER) 

(HEDL) Srj^Aoi-S d ^i"^. _hlB 1 ~ 8 Oi/^T ;^^;0-(ctSife<o:^fe„ 

1 0. a-l,2-^:xy jy^"— -|fit-fs^;6S Aspergillus saitoi ^ 5fe(^it'IH^=--I?fe 

• 13 



wo 03/091431 




PCT/JPO3/05464 



1 1. Hfc^fM^K-^tr^Ai-^xm^^tf. ±151-1 0 (D\^^TM^I,ztm 

15. 7'/^=!— /^;^^>'i$^— ^ (i^) itfe^;6^ 0gataea niinuta a5fe<^mYsd^ 

1 6. ^m-<^i5'^;5S ^i; ir/l-'TVV7='t K-3-!; ^^mjlJi7ic^^^ (GAPm 3tfe 
^^3fe(^^t='^ — iJ' — ^-a tp. ±.ffil 2 tc:tei!t(D;^&o ' ' ■ ■ 

^2{c:J:oX^^tu5i>t?LIS^*t^p-efeS. _hfS 1 l ~ 1 6 <^v^-f ;}x;d^Jc:|B«c<^ 

2 (e:cfcoT:^$tb5iit?Ll^i!i||i^X'fe^. jLIS 1. 1 — 16 <73 v^-r:h.;«i*{c:fBt!cO.:3^ 
,2 {ii.J;.oT;^^ ;ixSPt?L|gMltig-i?*>'5s JifB 1 1 ~ 1 6 V^TtL^fi^'iclBifeO^ 

2 0.. m^^f\.^mmm.^^(o^-- v-r^m^m.<ommm.<DBQ%)ik±.tm^^^ 

.2 {^:J;oT^$i^5lltfLMM5^^-e.fe-5 . Jit3 1 1 ~ 1 6 <DV^-r;ix^^i^:l5«!c(^;^ 

2 1, ^ajt-e^^^^— K-rSlie^TiSt: hS5l5T'fe5, -hfSl 1~2 OcOV^ 
TtL7i^{e:lB«c^);^?fe„ - 

~ 2 1 <Z) V > i^n ISife o :*r^o 
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2 3. ±121-2 2(D\,^irM^cmm<D:)?mi<ix-DXi'^m^ti^?^Ta huy 
2 6. mwrncum^-^i 6-e;^^i^5T5 y^iB?ij^=i- K-r5c:,h^#ti5:. 

t-r^^ ;e-o v-5' - V i^mBimmmm imi) Jt-fs^oNAo 

2 8. .*®6^{c:_h|5 2 6 ^.fe{±:2 7 {C|5«(Djt^.^.*^{i^<Dilf>T-^]g^-r — 

2 9. Jbl3 2 8 (ClISm tomm -3^ — ct o T ® tern ^ Tt Oga'taea 
minuta^o , j ; ■; 

3 0. Ogataea minuta^ IF010746^ a 3fe <D ^ 1? fe ^ . -hfB 2 9 {CfS^(D 
Ogataea minuta^o 

3 1. ^WeiJ{c:SB^iJ#:f-2 S-^^^tb^T^ yMB?iJ^=i— ^1 <b^4#tl^ 
UDEl ) a^E^^DNAc 

3 . 2 . iS^lJ#-^ 2 .i7: J^^ ^ fx, f> Tfe 5 .jZ?^i-iSfe^DNA„ : 

3 3., :^K>^^jj?::_b|2 3 r:'-^fc«3;-2,{c:|B«^fZ).5tR-?-*y^cli^O^>^^51t;R-^ — 

3 4. ±IS3 3 t^tBife(7^Mjfe;tjim^^ (il J:oT?i^^i^m^jx/c Ogataea 
minuta^a . • ■ . , 

3 5. Ogataea minutat ^;^^ IF010746:^ ^ ^ ^ . ± IS 3 4 (c: |5 (?5 

Ogataea minuta^ n .. • ' . 

3 6. :.,i^KmvSH?0#-^.l.O 0T*^$tL^T5 /^@aa?U^ = '-H'1-'5r 

DNAo 

3 7 . m'M:^ {c:iH^J#-§- 9 9 -e^ $ tt ^ :^^ifi^iJ e) ^HISM^'^mko 
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3 8. mM^^^^±t^3 6*fc{i3 7 ^zt^m<Dm^l''ttzi■i^(Dm)l^m^R■^— 
minutal^o 

4 0. Ogataea minuta^ 7)^ IF010746^ jfe O ^ fc -5 . ±15 3 9 |BSc 
Ogataea minuta^ o 

4 3. ii^6^tc-±f5 4 1 •^ti\t4. 2\z.mm.(D^ik^'^i^tL\-x^(Dm}^^m^-^— 

4 4. ±15 4 3 f5^(D|am;t^^^^ ^ — J: o Tff^gfet^ ^ nfc Ogataea 
minuta^ o • 
4 5..' Ogataea minuta; feS^:aSlF010746;tS^a^O^T-fe -5 . ±fS 4 4 JdfSticO 
Ogataea minutatSfeo 

Q!-i,6-^:xy ez/p h 7 ^— -^'ited^^^— Fi"-5 ocHr A^^ 

DNAo 

4 7. i^Ke^icia^j#-i-4 -z-C'^ ^ fv^m.mm'^u^ ^fi'^o^mB^DHk, 

4 8.':- ; ±B5 4 e--^ fc{j:4 7 kt5tfe<D^-fe?^:^^lgS'^Hfc 6gataea minuta^feSlco 

4 9 . Ogataea minuta^ IF010746*5^ ^^(DUx$> ^ 'J ±f5 4 8 {31 15 4fe 
Ogataea minutafe n 

5 2.. ±15 5 0 *fcfi 5 1 {;:t5ife<^3t-fe-?'>&S^^^Hf:: 0gataea - iHinutafc 

5 3. • Ogataea mrnuta:^:d5lF010746;^*-5l5c^):^T'Sb 5 . ±15 5 2 (c:|5<fe(7) 
Ogataea minuta^ o 

5 4 . ii^6^{:Lia^ij#^ 5 8 x^ ^n^T^ v mmn ^ =1 - Ft-s c ^ ^#it 
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Z^n^^ { PRBD st^K^DNAo 

5 5 . UW.^kZWm^ 5 7 -Qtt^ ^ tL5±^Sia?lJ/6^ ^ ^PMM^^^^K 
5 6. ±fB5 4^fc{i5 5 iZtd.M(Dl&^^^^^m^tlfc Of(ataea minuta^^^ 
5 7. Ogataea minutal ^;5SlF010746^^jfe(D^-r ^ . ±|B 5 6 {Cf3«4<^ 
Ogataea nunuta^T^o 

5 8. ^K6tJtc:iS?iJ#.-§-.i 1 6 -r^^^ST 5: y ^gB?iJ^=i«- K-rs C i: ^# 

5 9.; {-iS^lJS-^. 115 ^tl^ h ts: ^ JTO jt{5d^DNA„ 

6 0 . ±fB;5 8,^ ^c{±,5 , 9 (CfBifecOit'fEd^TS^^^^ ^ ixfc Ogataea .ininuta^„ 

6 1 . Ogataea minuta^ IF010746:fe jfe c^fe-C fe ^ . ■ ±|B 6-0 ic:fBit<?5 
Ogataea minuta^ o . 

6 2. JbfB6 O^fcfie li3:|B^(73 0gataea minuta^ tC. SSitfe^^^AU. 

6 4. y ,,h n 7.^-© (^JTOia^^ ^ 5 C (,c J; o T . fei ^ ^ 

6 5.. : ; 7<^Pj h P :^^^;e).SQgataea. minuta^. -efe6. -bia6.4.tC§ga60^fe„ 
6 6. Ogataea ininuta^ >as lF010746fe ^ 3fe g:>t^ fc 5 . _b|B 6 ,5:_lf.e:|g<fe9.:i^.fe„ 
6, 7 ... irc#:9 ^- 9 :^ ingG:^::^ ;^ > JhlB 6 14:~ 6 6.{s;l5i!c(^.:5^.fe„. :; V . '■. 

6 8.IgGC9.rl^77>.7;^,7)ngGll?.fo:§;.> : ' 

6 9. mi^i^l^ h*it#:.Trfo-^v,rJ!:l5.6;4~6 8 .©.Vv . 

7 1. ^« mmm-^ 6 3 -e^ ^ ^sia^ij t^hti:^ KmM.B^.mA. ■. 

7 2. .. _b|5 7 0 7' 1- {GtBmt^it^^;^^^^-^ tU/c Ogataea minutat^„: 

7 3 . Ogataea .minuta^^SiF010746t5^.S.5te(7)t5fcTt?.$,.-5.^ -_kf5 7. 2 (C|5gj(5D 
Ogataea minutal ^o 

7 4 . ^® 6^ }3:ia^iJ#-^ 7 0 T':5^ $ T 5 / ^SE^iJ ^=1— Kl-'S^.t^ 
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7 5 . mw&3i,cw.mm-^ 6 9 x'Tjk $ ix^m.m^d,m^ h ^j: ^mm^^^^^Ao 

7 6 . ±15 7 4 7 5 izUM(^1&B^^^^M^tltcOEataea ininuta^„ 

7 7. Ogataea minuta^ ;6SlF010746tSfea3feg:'^-efe 5 . _hfE 7 6 tc:fBtfe<^ 
Ogataea mimrtafto 

7 8. m^^i,^Mmm-^7 8T'^$tL^T5:v^sa^ij^=i— K-r-sr <^^#m 

<!^i-5> T/l'^i— /l-;r=3riyi5^>— € (AO/) ^e-T-DNAo 

7 '9. H^^KJ{CgB^iJ#-§-7 7 -t?^^tL5it*iB^iJ;5^p5?fe6. ^(ai3t-fs^DNA. 

8 0. ■ ^«6^{^@B^iJ#^7 9 -t:-^$tu§±^Sia^iJ:e)^e>^.e§T/i-=i— 

.81. ^W6<3(CiBJiJ#-§-8 0 T?^^tl.5*^SiB?iJ;ei^b7'.e-5; T/l-='— /k;^:^^^^/ 
-^^ a^S^^ ■ <^ ^ 5: — * tf DNAo 

8 2. ±tB8 0 fCllStfeO^cr^ — i5^ — ^#tpDNA. ^TJ^JilB 8 1 

lBife©i5' - * ^^^-<5^ — ^-^tj>DNA^^tf3t'e^^%m:*-fe> h„ - ^ 

8 3. _hfB8 2{C|B^Oite^^?i:^-fe 2/ h^-g-tpmm^^^-^iJ' ^'-o^^' 

8 4. ±|B 8 3 {;:eBg£(^mmx.'^m^^ J: oX?f^gfet:^^nfc Ogataea 

minutal ^o • 

8 5. ■ Ogataea minut a t feii^ IF010746?^ ^ jfe -5 . _t|5 8 4tCf2*t(^ 

Ogataea ! minuta^ ^o'"' - ■ • ' "■•■ ••:• •'':•)■. ■ '•.'i -.' ■ ■ '." ■• ' • 

8 6 . m^micm^m-^ e x-Tj^^ ti « T 5: y^SB^ij - h ^ t 
K-3-y >''^JK!!.7X^^^'^ '(GAPDH) m^^mko ' ' ■• 

8 8.- |I®613 }-B3?iJ#-i- 7 ^ tl.5i^SiH?iJ/5)^ ^ § ^' U-^/l^T/Uy^" t: K- 
3-y >-|$J|}£7j^^.^^it{5^ (GAPDH) — ^'^tpDNAo- ■ ' • 

8 9-. >mM^ {.3:iB?iJ#"^" SX'^ $ tb 5 i^'^sa'^ij ^ 1) % /i- T ^^7=" t 

• K-3- V tymhiiiTi^mmmm^^ (gapdh) - (^^^^-^ ^—^^-mm^ 
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9 1. ±12 9 Oleic (^m{K^^?i,;^-t:y h^-^ifiam^lim^^iJ'-o 
9 2. ±12 9 1 I5ic(^im;t^m"<:^ ^ — J:o-Cff^^^m^;j^fe Qgataea 
minuta^ o 

9 3. Ogataea minuta^ IF010746% ^ O ^ fe -5 . ±tB 9 2 Id 12*6 CO 
Ogataea minuta^ o 

9 4. PSfL-!^M*i0;iSTs5«5t^ (Man5 GlcNAc2) : 
Man or 1 ^ 

6 

Man or 1 
3 6 

Manaf^ ManiS 1- 4 GlcNAcyS 1- 4 GlcNAc 

3 

Man or 1 

■ . . ' ■ , ■ • •, 1. •• ' \ 

{t J; o -C^ $ tl. 5 . mfimmmm ^mm: b# a Ogataea minuta; ^(Df^M^fe-Cfe 

oX.. • ■ ■ • . . ■ • 

Ogataea minuta^ td jo^t ^ goyii tfe^ (ia?lJ#-^4 2 )• . ^|gt^-f S.X^. 
^-^^tP. ±ib::^^„ ,. • • ■ . . 

9 5 . Ogataea mimrta;6SiF010746^^ 5l5.(D^-C.fe,v5±|B' 9, 4 {3|B^O;;^?fe„ 
9 6. ^ . . .. ; 

SB?iJ#-^ 1 5 ^ tLS :^SSH^iJ ^^t: ^iM^st-fs^^- .IB^im:^ 2;? X^Tjkr^ tl 

b il S iJ> < t — o ± -r ^ . • 
^^tf>:±i5 9 4*fc{*9 5}c:f2ife(0:^vfe„ . 

9 7. • . . •,• = • . • i=r. 
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^^ts. -bfe9 4~9 6 <D^/^-r^^;OM^:fEgscD;^feo 
9 8. $ ^(C, 

^■^tP. ±15 9 4 ~ 9 7 (D^^-f tL7&MCfE*!50;fe-&o 

9 9. ^ fjtci, 

Aspergillus saitoi ^^(D g-l, 2— ^ > J i/i?^'— if it-fs^ ^'2^A UT|§?i $ iir^ 
^-^tp^ -his 9 4 ~ 9 8 OV^-f tL;e»^{z:fB«60^jfe„ 

10 0. a-l,2-^>'y '>^?^— fe'ite^^. ±n&8 3icmm.<D^^ '^—iZ.mA 

b T ^ ^ ii: 5 s _hf3 9 9 (b fsit i^feo 
10 1. $ 

^-^tf. :_bm9 4 ~ 1 0 0 <^V>-m75Mc|B^<^;^feo 

10 2. PDI^i^^t^ ^ Saccharomyces cerevisiae a jfeCQ jftfe^ (M62815) "Cl? 
-S.' JhifS 1.0 1 {cfBmo;^^^ • 
10 3. PDM<^^^^ ±f3 8 3 {CllB^(D-<i5^ iJ' — {3l^AUTBm$ii:-5. -b 
151 0 l -^^.{il 0 2 {c:f5^(^^feo ' • ' ■ • • ' 

1 0 4 . ^ • • 

^^tP. ±15 9 4—1 0 3<^)V^Tn;^^^C|5ic<^;^^feo 

10 5 . .■■M«5t'&^^±l5'8 3tC|5«fe<^'<^t5^ — {c:^AUT^?a$'-fr6±^. 

^-a-tf^ ±12 1 0 4 (c:fe«fe<D;^feo ■ - 

10 6. ±15 1 0 4 *fc« 105 {^f5tfe<Z>;^jfe^^V^Tf^^^tLfc 0gataea 

^^e@^^-^t-5;^?*o : 

10 7. ±151 0 6{cn&m(o:fjW:{c^^x±m^n^^%mmmm^^-t^M 
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10 8. f^fLmmmM^^Tt^MB^ (Man5 GlcNAc2) : 
. Manarl \ 

6 

Man Of 1 ^ 
3 6 

Man oil lVlani9l-4 GIcNAcjff 1-4 GlcNAc 

. . _ 3 
Manarl 

ox. ■ : :■ : :;. 

- Ogataea niinuta^ fCio.ft -5.@a^!J#-i- 4 2 T?:^ ^tl^ i^XiS^IJ ^ ^i" ^. OCffJ lS:^^^ 
Ogataea minuta^iCliS tt -5 gB?'J#-§- 1 5 T?:^ ^ tL 5 i^SiBM^T.^^ ^ URAS i^iSi^ 
Ogataea minuta^{::i3(t 5 i2^!l.#-^ 5' 1 ^ tb -5 j^glE^O ^ ^j" -5 PEP4 ^Bi=?' 

^?S,^iH^.xm.v.S:U^ .. . ; •!-; ; ■ 

Ogataea minuta^{C*5{t '5ia^iJ#-^ 5 7 -Qm^iX.^MM^'^l^^'lr ^ PRB£A^^ 

10 9. Ogataea minu t a;^ ;^^ ipQl 0.746^ ^ (T^^feSfe 1? ^ . _hf5 1:0 8 {CfS.ifecD 
i^&o ■ ,:• ' • . ' ' '"" •' 

1 1 0 . ^ bf-. 

..^:^:.tp. ±IB.l p 8,*fc:.fi 1 0,9(c:|3^Q;^.?feo . 
1 1 1 . ^ e>{c:. 

±IBi 1 o{ciam<^:^^o • • 
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112. $ ^{C, 

^-^tf , ±15 111 K^m<D:)j^^ ■ 

113. 

^-a . _blB 111 (c:fB«c(D:^&o 
114. $ 

1 ) g3^ij.#-^ 1 1 5 x^ ^ tt 5 iM.mmm^^ir^iTsm.is:^ ^^m^ ^ Jim. 

^^tf. ±15 1 1 1 (3:|5«t©;^feo 

1 1 5. $ e>{^:. ^ 
a -1, 2--^ > y v-iJ^— if it^^ L -C|gm ^ -fr S 

^-atf. ±13 1 0 8~l 1 4 (7)VN-rtt^^t-t3«o©;^:feo 

116. a-l,2-^i/y v^t^— if jI^e^^. ±|B8 3 }c:f5*fe«-<i^i$'-{^2^A 
bT^m^ii-S±f5i 1 5{c:|5«jO;^5feo 

117. ^ 

PPm^^ (M62815) ^^AUT^Ii.^iir'SXf^. 
^^tf^ ±15 1 0 8 — 1 1 6■co^^-rtb;^^^ct54fe^D;^&o 

118. PDM^^ (M62815) ±12 8 3 iCl5«c<73-<^ — (d^A UTI^m 

^^^§±l5i'r7Kia«c(?5:^fe„ - "• • '■ ( 

1 1 9 . ^ ^{d, i • . : : ■ 

^•^tf^ ±flBl 0 8 — 1 1 8<^V^-rtl/75^(-l5*oO::^&o 
12 0. ^ait<5^^±l5 8 3}Cl5«o<75-<>?'i5'-{carAUT^^$it^X@. 

Sr-atp. ±15 1 1 9 (-15*6(7) 

12 1. ±15 1 1 9*^c(il 20 (c:f5*4(D:^feT''f^^$nfcOgataea mi nut 

12 2. ±161 2 1 ^e:f6m^^:&^fe{-J;oT^^M$^^^Pt?LII^^^^^^-r-5^ 
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m2n. (S^ cerevisiae) .tC*5Jt.5N-jS'^§y^^O^'a'^SjE§^^i-^ 

m^.Mitfrlyy—::^, a 2 (ia-l, 2^-^, a 3 a -1, S/li^-^. .a 6 {± a -1, 6|g 

•a-. J; /3 4 iS -1, 4iii^'a-^s*-rao 

Aspergillus saitoi a -1.2-^^/ -if (^^b^X^M) J; M-fb UHPLC 

mSfi^ :7'^;^5 KpOMGPl, pOMGP2, pOMGP?. idXUp0mP4<DM^SiWBi^m^ 

13 6(4. :7°^;=^$ KpOMURl. pOMUMK iS XXfpDOMUKDmm^^Mm^^X^t^h 
(DX:h.^o ... • . ;• ■ ■ " 

m 7 t4. Qgataea minuta W^W. -f^:^^ KpDOMUl \Z.^^ m^^^^. URAS ■ 

|2I.8;f4v X7^;i^ .KpPMADlv jp.ifetJ^pDpMAD10$iJP|:^.^itii.|ll.^.;^ bfci t^^^^ 

HI 9 (4 . :7"" 7 ;^ 5: KpOMUR2 . *5 J: tj^pROMUI <DpmmmMm^^\:.t:ih<D -e.';*> o 

.mi 0 {4. . Ogataea minuta ^|fe.t^^. :7°^.;^ 5, KpDOMADl t;i J: -5 ADErA in^i^^ 

m 1 1 (Iv Zfy:^.^ KpOMOei.,; P0M0C2B. pOMOCSH,, *5<f0«pD0M0CHlO^JPS^^ 

±tii EI ^ ^ L t> <D 1? ^ i /.e 4o . v< i?-^ — S 5fe:C0$iJ Pl^^^P.-fi {4 TH:. ^Jfe b o 

1111 2 it. Ogataea minuta m±Ws ^ KpDOMpCHltcl J; ^, QCHlMB'^f-.Wi 
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mi 3{1. OC//Jl &^^WMW -Tf 5 Ogataea minuta TK3-A^RXfB^X' h ^ 
Ogataea minuta TKl-3^0-^ S K^t^O T 5: V :^ ^ J>>Rl^j^t-^ :^ y M> 

-e O tiit :9-*iTl^ ^ ^ ^ L fe S o 

El 1 4 -^^^y^^ KpOMPAl. pD0MPAl(^§IJ|5g^^±fe|ll, Ogataea minuta Uf^ 
-f^y^^ h^pD0UPkUZ.-X^PEP4m^^^mW. R T>* l/JfA3i &<^^X^^ (Q PEP4 

mi 5}*. ^^^5: FpOMPBK pD0MPBl(7)MPS^^ft&llx Ogataea minuta §?ffe 
. 7" ^ 5 KpDOMPBl {d J; ^5 ,^^it^TlK^t5fe . :S. xy^ URAS m^B^^^ (D P RBI 

'jt-e^jM t#at ^ ^ L (D -t? 5 o 

mi 6fi. :7°^;^5 KpOMKRl. pDGMKRlO^lJPS^^J^feHl, Ogataea minuta ^ifc 
W^. ■f^.:X% KpDOMKRl J; a ATOjt^-^^^^ J "Sl UM3m.Bi^iK <D KTRl 

|EI17(*. 7"^;^$ KpOMMN9-l. pD0MN9(D^iJPS@#*it&lll. Ogataea minuta if 
KpD0MN9{:: J; ^/yM^i t>l5^:X-:fe:^ <D mNm .B. 

^i^<^j«5t> :S:t>'PCR:7'^ ^ (D-fig^^^ bife % <75-e-$> 5o ■ ■ ■ • • •' ' •• 

miSA^T^Bfi. -^7:=^% KpOMAXl. pOMAXPTl. pOMURS. pOMUR6. pOMUR-X. 
pOMUR-rXN, pOMexlU, pdMex2U, pOMexSG^ pOMex4A; pOMexSH. pOMexGPlU jo t)« 
pOMexGP4A(D$lJPl^^itel2I^:^ bfcit><^T'fe5o fi^^. ^ — ^^(OUWrnM 

11 19 fi; Aspergillus saitoi E&jfe a -1, 2-^ / -^i??'— ilfK^^B?^ U T 
V^^ochl A:fe-efe-5 bgataea minuta '\m-k-miW^(r:>-^^y'yiy^WBWM^<DT ^ 

M 2 0 \X - Aspergillus ' saitoi 5li a -1, 2--^ ^/.y iX^ — if jt^K^'^ ?!. 

Ogataea - minuta ^^it<E^^?fe^*^ Ogataea minuta TK3-A-MU-IVG1^0M^t" ^ 

Saccharomyces cerevi'siae ^^H' ^^(OT % VtJ y J^'BiX^W^i^ 7 ^T? 
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1112 If*. Ogataea minute TK9-IgB-aillW§: ^^^X ^B.^ tlfctn.Pf CO ^ ^ ^ ^ 
1112 2 fi. Ogataea minuta lK9-lgB-aUm^ ^^'^X ^lti1jii^<D^M^f^M 
HI 2 3 Ogataea minuta TK9-IgB-aM^trfflV^T^t^$^^fc^^L^^^DG-CSF^^:>t>j■ 
11 2 4 it. Ogataea minuta TK9-IgB^. ^U^^ Ogataea minuta TK9-IgB-aM^5fe ^ 

m\^^x±m^ivt^i^i^<Dmmmmm^mM^^i-o 

Ill2 5fi. y"^:^^ KpOMHIU pOMHI2, pOMHIS. pOMHI4. J: O^pDOMHIl (D^lJ 
1112 6 Ogataea minuta m^^. -fy ^ ^ KpDOMHIlJCl j; S^^Z^it'^^fig?^ 

1112 7tt. :7"^;^ 5 KpOMex6HS<Df^^?fe. ^T>*^t^f!jPS^^±fe[ll^^ U/c ^> 
mZSn^ 7"^^^ KpOMLEl, pOMLE2. *3 J: tJ^pDOMLEl (Z>f Ijpg^^itfeig b 

1112 9J*; Ogataea . minuta m^W. 7*^x^5: Y^'pWULEUZ. X ^Lg^^^^^M 

mS lf*x T',^;^^ FpOMYPl, P0MYP2. pOMYPS, *5j:t>pD0MYPl(D^JPS^^±te 
llli^^Lfc:t>(D-e$>6o -^iJ^iJ'-. ^t>*y >';«7-S5l5(©^iJPW*5P{iL(^f4T/t^^ 

HI 3 2 fi. Ogataea minuta m±W. ^ y :^ ^ KpDOMLEll;: ^ ^ YPSlMB'l-^m 
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HIS 3li. Qgataea minute YK3-lgB-aMW^ M^^X ilt:i^i^(D ^ ^ ^ 

m3 4it. Qgataea minuta YK3-IgB-aMt*^^ ^^-C^iii $ ;^^fc^a^^^DffiMI£^ 
El 3 5 li^ Qgataea minuta YK3-IgB-aM-PDI*5^^^ V^T^M ^7:3^ 

GlcNAc, GN : N-T-fe:^/l'^yl'=i-y-? >- 

Man, M : V y — :^ 

PA : 2-T 5 y fc° y i^/Ht 

/I'M^'liT'n ^ — ^03^:^ Tie 7" p ^ — o^iaric-c a -i; 2-=^ y 
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75s J. .b X ;x y — ^ m ^ S e ^ lif u . * ^ {c: Maris >rs>( ly J ^ 

(Man5GlcNAc2). .i)Si^^i:.5^„.. 'i' <^Man5M^^dSRt.|U'®M*t^C» 7" ni h H' 

i-C So- (^MM {^N-T -fe: ^./kretif - 5 ■= ^V' f 7 :^ 17 7"— if 
(GnT) i-r;6Mf ffi.b.v N-T,ir;^/V'i5'Vl/ =r 1^ 5: :;^,^d:^_S.^:^'b. LGlcNAcMah5GlcNAc2 

T^-.y — (li4an5GlcNAc2) ^ i^0-^5^m^{^tii.-r 5 r ^ v5St(f^ 

. ^ <D feNematode^ (DWi^^ ^-^^jiSi^li ^ j^ fc Asper gi 1 lus saitoi^ (D^# 
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X <i X ^ (D B mi^i-^m a -i, 2--^ >- y iy<^—-^icm-»icidn^ybmi^ 

(ER) 'M^xyi^'-f-Zl^ (-I^JxLfi'His-Asp-Glu-Leu-r-^^tt^T ^ y Stia^lJ) 
tbTI/^S (=P^e>, J. Biol. Chem. , 273, 26298-26304 (1998) )' » 

Saccharomvces ceTevisiae X(D^wiXa^ a -1, 2— =r ^'y iy^— -^ag-^^CO^^ 

i^fj:^X:}^^ :. :d^-DmU(Om^^(D^mm^mi^:irS\,^Xt. 2 0%U±, 
< f± 4 0 %W Ji. . Kf-"^?* t: <• fi 6 0 %Ui-h; :S 'b^f ^ b < 8 0 %i^_b^SMan5 
M^^I o T V ^ 5 o J: o T Saccharomvces cerevisiae "Tr (D f^M.^. /i^ ^ $ ;Jx T 
V>^o »9 , ^|g§g<DOgataea minuta<^il>ir t'^^M 

— =F^ = r5^^T*fe 5Mari8M$S^ b;i»^^^ U V ^ A ochl A'mnnl A mnn4 
tt^^lj.^ bTV^-5o MNNfr&Bi^ {^ Saccharomvces cerevisiae {;i#^0 jffe^ j# 
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(HigginsMx Pichia Protocols, 1998, p95-105, Humana Press, ^tl^Biochim. et 
Biophy. Acta, 1426 1999, 227-237) „ ^tl^m ^ 9-3097 td m^^tlfc OCHim^ 

■ J; o xmmw 1/ ^xMansm'mm ^ ^"^^ tcn^izna -i, 2--^ 
^:Lx:^mmxi-^< MB^(Dmm\^Mm^y'^^^i^-t i^x^htb^^^u 

:7"n^ — i?>-^,bT;ii. t. Kd =ariyT-ir h :/e/>'i$^'--e' (^i sUH^. 

5 <t#X.fetb5o I . ,3.. 

^ e K -r 5 -e tl }C $IJ PS V ^ . 6^ (iOgataea 

"linuta. .. Candida succiphila. Pichia pastoris . Pichia trehalophila: Pichia 
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methanol ica , Pichia angusta , Hansenulla polymorpha ^;^^?!]?!^ ^ -So L 
< fiOgataea minuta » 

^ n ^\ m^i~ti^m^n t^l J: o ^ nfc Ogataea minuta <D >^T^i j&{5^. ^ fcfi 

;05#X.e)n^o it'fK^^^m^it-'Sfci^fCli^^S^te^D^ — fiGAPDH. PGK^(Z) 

It^S^J^^T'n^ — i?-. AOXl ^c75^^^3^:/nqE— i? — 7^^if#(cPS^^^^7^^ 
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Tb..Bi?L^?f«BJ!^0D^Mi-6^^-r-^><y— (Man5GlcNAc2) v Wly^mM 
(GlcNAcMansGlcNAcp . ^^W^^ (Gal2GlcNAc2Man3GlcNAc2^) t ID — OAsn 

II. GnT-II, GalT UDPrGlcNAc Transporter. UDP-Gal Transporter; jfi Ik 
^) ^^:Ki:^ :L ti^X'0 . ~:^m^^^m^0. (Gal2GlcNAq2Man2GlcNAc2)>.^ii: 

2 :^|§g^tCjoCt^ORataea minutaCP.^^it'fe^ m • . .. .:; .. • 

( b ); mm^-^poxTj^^^n^T- 5 y gtia^tci^j.v^T 1 {^Mc^t; ^ 

^H-e. — ^;^^5{!g|fti ; mK.\t. ,T 5 / Mas* fcft--<^.^ K^f^em. ^^-v. ?f 

l3upmt VX(Dmm tit.. ^^^ffi^{cjoV^.-cii^^v^^^^5:;^fe{^:J:oT^A-e^ 
5i5fflr-fe..!9 B.^ L < 2 ~ 1. p I®.. J:. •? 4 L < 2 ~ S-B. ^- U < 

fi2~3filT'.fo5„ . . 
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Ogataea minutafC ^Jfel"^ g & ^ ^ — Ki-^i^^ia^lJ^^i-^ ^ ^^It i: f 5 
(b) iB?lJ#■§-00-e^$H5i^SBH3?|J^cjoV^T l^U< ^ U';^^ K 

■ < {*#aD<^^<b x^xcommt-m- m:^iT^^mi^':^\^^xmnm\^^(bth^m^^M 

fi^l^^^^^fi^A^ (■CRlx.fiMoleculair Cldning, A Laboratory manual, 

, Sambrook h fM ^ Cold Spring Harbor Laboratory Press, 1989 ; Current 
Protocols in Molecuklar Biology, John Wiley & Sons (1987-1997)) ^^V^T 

< fi2~3^'?r«B*-r5o • • 
• 3 'Jftfe^gt^fe ' ■ • • • . ■ • 

m^1&i^^Wr)i<DmMin\ '—M^^¥^ (Molecular Cloning' (1989) ; Methods 
in Enzymology 194 (1991))' bv^c.;^^ o T^«*^ ADNA^ttffi'b. @ 

fi^a-e^^aiSiJ-r-SC: <!:t;i cfc «9 %tfeT'fe5o ±^^-*;V^T> Ogatae^ ' minuta /6^b 
ADNAO'ttfcBf*. -e^iJXLfSs Cryer ^^<75:i^fe (Methods ih Cell Biology, 12, 
39-44 (1975) ) ioJ: t/P. Philippsen b CD (Methods Enz'ymol. , 194, 169- 
182 (1991) ) i^^oxnts:^ :i t^^X^ <>o 
-B^iJ^ff^-SrO^n .hr^:^ h^ii^bT. i^yn h:7'7^ h/5^e>. ii^^^ 

(D DNAtt Hd ; mm-^^T x(Dms^m^m^^^(DT /i^=^ — /v^^ife < -:7 y — 
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m&^^A^^'FCO-mmt. m^itP C Rm (pgr Technology. Henry, A. Erlich, 
Atockton press (1989)) izX^Xff^J: ^ ^ t^^^^X^ PCRfe(j[, :x n 

(in vitro) X'pm(D^^m)i ^^(D^^<Dmi^(D± >- :^ • T ^'^ir ^-J^ :7°7 
-^-> Wf^ittDNA/i? y p< 7— if. DNAiiI|'S>';^xA#(^M«^'^*3-^^••^ffiV^T^ 2~ 

-v— ,t bfC25~30mer(D'g-^i:2^I^DNA^. , ^M<i: \^X ^ / ADNA^ffl V^-5o ±ii|iS 

3t^-7-.CODNAia^lJcD^^^{*ilS<^;^fes ■e^iJxLf^i^^v^:^^:^^ (Sanger ef al. , 
Proc. Natl. Acad. Sci. , USA, 74, 5463-5467 .(1977)) K) -ff fi: 0 ^ t 

a J: o T ^^^^{c^T'fev^#So 

PNAt^mgf - ^t^^iifsm^S-fe. Mx-f^i^JcMMfT):^:^. T/^;& y /SDSife 1 3^ 
iJ' y — yl^it^tc J; .5DNAt4t±i. Mi-RNase^S. PEG^t^rfeT^C <!rnc J: (9 DNA^|t^-e 

. ^fc^6^jlt'^df-o;^i#(i.. (a) J:f5#-&(D:feDNA&tt{±iU. ^l^DNAtcS Jfe-T^ 
^-^S^UT. ^p^^n->'^ii4il-f§. C<i:(;:J;oTt^Jfe.-r.>5:i^;dS|±i3l5-5„ 

pssi* (s.au3Ai^) Kx^x^y^mit\.xm)ii\:,\^. mm^j:^^ i^—i^m'^fi^tc 

mm^J:m^i:imMm^-r^:itiz.X<^X^.J._^ y^^y-C^f^ V—^n^:Lt 
i^^J PS^^ i o T ^^#:dna -(1:: b t if >t- ^ # 5 J; o -c t> pT -e § o 
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jt-^^COT 5: y ^iH^lJ{c:^/^;i-^;t-y =^"5^^ 1^:^=5^ K^-g-^b. Ogataea minuta 

(??^-fe^DNA^»§yi:-r5PCR{c: J; t) BFfa-r6DNABff>T-^#^6ij{ciiiiii.u. #5 

— x^. SWISS-PROT^iCifOMeT^'— ^5^^— ;=^J; IB^ll^A^b. BLAST 

^(7?*:^P V?— :^0:7'P A, GENETYX ( y 37 h ^7 ^ T|B^) x DNAsis ( B 

rf^i> V/;<r5^ K^-^^U. Ogataea minuta (D^fe{4^DNA^^M -t"5PCR{CI j: 
«9DNAif>lt^#^6tJi:iiiil>SU. #5 w^;6Sj±}^So ^0^*5^^ U/c;*" y =f i^^- 

fc P C R J; o T. & 5 V^^*i^ik^ia?|J D N A|!|;r>r ^y'xn—y' i bX^^ 

:^^5^(c::feV>-r. t*6t5S'f5^C05S^f*v Rothstein, Methods Enzymol. ,• 101, 
202-211 (1983) fcr?rt^^ ^ i-tJgo T^T V ^# ^ » ^#^6^ tts ^JnfB 

(D:^jm\z.x'A^hMz.mmm.^'^mk^ji^m-h^\'^^t.^^x^^^. ^:i\^m^fj: 
x-r^^t\^^^xmf^^i'\'^o^±(omm^^^ . mxm)i- m^-^-^:^—^ 
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^^(D]ll#^{i5-7/^;^a^n (5-FOA) J: ^T^e 5 - <b ^^"C^ O o ura3 ^ 

^^}i5-F0A{c:.M'l4TJ-fc !9 (Boeke et al. . Mol. , Gen. . Genet. , 197, 345-346 
(1984) ; Boeke et al. , Methods Enzymol. , 154, 165-174 (1987) ) , URA3+^3^ 
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^ fc: ; b -C 37" ^ ;^ ^ K ^- ^ t) ix ^ 'j^ ( ito et ' al. . 

Agric.Biol. Chein. ,48, 341 (1984)) h ^V^ilSiM'^^'iZDm^^mP^izmX-t 

. -5::^^; . :7'ct \.tf9:^h^ (Creggh et al., iVIoli Cell. Biol. , 5, 3376 (1985)) . 
^ ^ W:^ X' ^ -5 (Becker and Guarente, Methods Enzymol. , 194, 182-187 

(1991)) o ^^m<Dm^^^ ^-i-tm^m^mNMtm^7i,^H. 

^-V (EPO) it^-?-, D=^fij7^|a^ (G-CSF)- it^^^C0#S1^>f 

\^\'^f)^f^^^^\Z.^^Xmhtl^h<DXh^\,^o 
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t: h * 5fe <^ iS?iJ «^ U t h SH^tC ;6S ^ ^ <t 5 19 . • M I- ^ 

■mx±m^th^irL^t:m.m^u t \^xmm-rh^^\^m^'^m(DmmMm\:.i-^mk-!f 

ADCC?Sfe.(^;^ V,>^{$:<Df'^J5K?i;5S|g^^^tb-r V;^ 5 (PCT/JROO/02260) , „ ^ (D'a -1, 6 

^ V ;^ :7 ^ 7 — 3t ( F^yy ) ..ii ^j^&ur v ^ /.e v \ (75 -e . . a^ 6t ti: it-S^JSc^ 
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(Dl^i^(Dm±m.\^-D\^^X(Dm^m^tA^t^fj:\^\ Fab. ScFvfj:t^(Dm^m)iittri 

i^^{kmm^^f^i^ (ADcc) . m^i^^mMmmm^^^ (cdo ^^^t. mm 

^atLX mw 7)^^ $fj PS ^ T V ^ 5 o f±f+ 1 4 mmap^)^)<yy ^ K ■ (s-s) ^ 
-a-^^bT^S 19 , mWm'^P^X^W-^^-b^mi^UX^fi:\i^(D\-t^^1i^^'m\z.i!r^ — 

Protein Disulfide Isoraerase (PDI) (^^AtC j: atg6^7fcfeT:#:&S5liM-r S ^ 

■^^%(D':f'x2^T—^\ci:-DXj^m-^^^^h1)^-h^o ^(D'i'^'fM^. ^^■^ 

i-ih^m(Dmm^'^^<i!^w^^^ir^m^mm(Dmmi^^m^^^K.^x;h^ 5 b. 

Saccharomyces cerevisiae\Pichia pastoris . Candida boidinii tz: feV "T3/o 
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^ixTV^-S (#^^6-506117, Weis,H.M. FEBS Lett. , 377, 451(1995), 
Inoue, K. Plant Cell Physiol. , 38(3), 366(1997). #^2000-78978) » 

^^th£EP4mB^. PRBJ l&^^li'lXoX K^ij^TV^^o ^# Saccharomyces 
cerevisiae (Dm^ic2:tHt. -fr^T^ ifA^T>*;7'n t^-T -t"— €Bfi g 
13 JX^if^^-y-^Z^^ Y ti: ^ (D%\\ O^-lfxnTT—M^ ^li-fbi" 6 (vandenHazel , 
H. B. h, YEAST, 12, 1(1996)) o ^ 

Saccharomvces cerevisiae(^?ff^{^ J: ;jxfi > a^r ^ ^ — (DT'n -t v'>'^^^ 

^ T? (ClYapsinl- ( Aspartic proteinase. 3:, YAPS) . Yapsin 2 ..(Aspartic 
proteinase MKC7) , Yapsin 3 . Yapsin 6 . Yapsin 7.^0 it 'fe-^/J^^i?) b ttXV^ 
6 (iEgel-Mitani,M. ; Yeast 6 (2), 127-137 • (1990) . Komano, H. , e> , Proc. 
Natl. Acad. Sci. • U, S. A. 92 (23), 10752-10756. (1995). Saccharprayces 
Genome Database (SGD) j; "9 ) o - 5 ■^YapsinlfiJTOjfi'fK^iC J: «9 =i — K^tb 

Saccharomyces cerevisiae tZl jol/^TYapsinl ^^^tt^bi X^fzM.'k'^^.xi^.T -^-^ 

i 5 '^J -^^-:^: $ tl/ T .V^ .(;M.- Egel-Mitani h s , Enzyme and - Microbial 
Technology. ^26; 671 (2000) , Bourbdhniais, Y. Protein ^ Expi". Purif.- , 

20, 485(20.Q0).) . . • ■■ -. ■ : . -'^^^y ^ . -. . ■•( . 

J: o :7" ci ■t'.T — fe'?§ttcp#T b ti PFP4 it'B:l^iK ^ Ogataea minutai feS^. 
PEP4PRBr ABi^ ^ ^ Ogataea minuta^ft. t/ PEP4PRB1 ITSl ^jn ^jK^ Ogat aea 
minuta**fi^ ^«±t±t&^^ V^fci$*^#TTif III#<^±i?itBg;^.^i*^ UT 
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fg^T'D^— -efe (9 , ;t Ogataea minuta T/l^ =r — yU::^-:^^ i?^ — if 
(^gyiO m-f5^ 7° P ^ — ^ — , Ogataea minuta cOiy\i Kn^rS/T-tr h >- iy>'^ — 
if (/?W.$)itfe^7°P^ — Ogataea minuta © =¥Sl?J!JJ.7k^^^ (FDM ittfe^ 
-7- o ^ — — Tte ^ S ^ if b ^ o 

— ^ — UTf±. Ogataea minuta O ]; -fe-/PT/^-7^ t K-3- 
y^S$l5j,7>C^^# { GAPPm i(t-|5^:7''n^— . Ogataea minuta TjK ^ i^'^ 

LT. (1) ;^ / — yi-m^fg!i.>(7 ir 5. h UT 

Ogataea mihuta ^^^j-^g) T/l- =1 — /V:^^ if (i^O' it'lS^ v 

T?1^^^^^BJ3g^ftMb. m®Jt^^^l§lS^it/c^. Ogataea minuta fe3fe<Djt 

^ n-^^iJ'^^fT ^<D)id,^UP(t\^X\X^ . ' m 7L t^' Ogataea minuta 
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fi#f ^ c ^ J» T ^ -5 o 

& ^ tPia^iJ ^ /i^ . d ^^fi&tt ^ ^Wi-^ BB^iJ t? i SB 

LA PGR in vitro Mutagenesis kit^^ V^fc::;^fe) ^ J: »9 =fT P i:- tH 5^ § „ 

8-3 ^—(pmm • . 
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^^mm) s HIS3 (-f ^ iJ^y'— yWi/y -feTD— /u-y ^-a^-x t K^:^— if) . 

^li<i:LX{is Saccharomyces cerevisiae Sjfea— ^-nH^ ( a MF) <Dji^^i^-i7'' 
-■^JVWJ^^I. Saccharomyces cerevisiae V-^/L'^— if (5Z^) C0:9-^>->:^ 

■#^f*v ;^-itfe^^^^^$iJP5^^{cJ; «3^ifflx— :*:0}c:U Wm^m^ 

fl^v.^. — ^x6^t-fi^-fe#:_b(^^3:Lit{5-^Of|5:$^t^^A^1x^„ * 7t^^lJiiftt-V'- 
8-4 ^^^^ ^ — (Onm ■;•:•.•..•......-(.' 
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oAtpji^ Kf-^AbTJit2?s3£^?i^^^mt"^r ^tdj; _h 

m IS ^. y-c « IB IS ^M- ^ tL ^ait -fs^^ 75s ^ — K -r ^ e s ^ 0 l . 
.•T*3 9. mmmmmm(7^mmit.- m^.(Dmmi.^mm^^^mmnm.^xn^j: 0^ 
tc^^mm (mmms i^mm.. mmmm. ■ tx % i^m.-^-^w-m:-^M 

>ffl"T?# -5 ;(Shermianr Methods Enzymol. i 194,. : 3-57 (1991) ) o - • ■ . 

1^-^^ Jn..:.T-^y'^=■'0 j-^Mm:(D—m)>kiL(om.mm.\^. y ^^^^ Ky i^^i^-. 

t^Jt- (0. 67%0-a= h a^Jrv-si— 1 2 V^^, 0. 5%^ 

43 



wo 03/091431 PCT/JP03/05464 




hV, 0. 5%p< i^y — /l^. 0. IM y ^-^ItW^t p H6. 0) , BMig^itU (0. h cz 

^>^-<—^. o.5%pi'$'y-ji-^ 0. iMy v@t^fle?^pH6. 0) ^;6s^jfbtb5o 
ffiv^tl^^J:<. mx.itYPdm'm (1%-^— ;^ h, 2%-<^b>', 

i#^<75pHtt. 5. 5—6. 5}c:pffi-r6<^;6^iii^T?fcSo ^fcs *&«?a^(il5~30^. 

^AUr'y-^^^ '^'^V^^y^—m. S-fe:7 7 ;^FF "(:7 7/^-^iXT4±^) ^ 

fflV^/c<^^/^;5i§^fe. His Bindlxf^:/ (Novagenli^) ^' (75 =^ h :^ 7 A , 
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mmm 

i:: J; 9 ^ ^ CO T' ^> (^5 -e ^.^5 o 

■§:"e^ b"C So Ac; AccIC Ap; Apal\ Bl; Ball, Bm; BaraHI. Bg; Bglll. 
Bt;BtgI. Bw; BsiWI. CI; Clal.'RI; EcoRI, RV; • EcoRV , TI ; EcoT22I, He; 
Hindi, Hd; Hindlll, Kp; Kpnl, Nd; Ndel, Nh; Nhel, -Nt; NotI, Pf; PflMI, 
Pm; PihaCI, Ps;, PstI, Sc; Sad, SI;, Sail, Sm; Sraal, Sp; Spel, Sh; SphI, 
Su; Stui, St; StyI,.Xb; Xbal, joJ;tJ«Xh; XhoI-efcSo • • 
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li C9 NMR to X — ^ cms) (p. A. J. Gorint>li. Advanced in Carbohydrate 

Chemistry and Biochemistry, Vol. 23, 367-417 (1968)) XV. a-1, 

a-l.S^^-y K^'^lJ:^5fei-S4. 4ppm#5£<DiXj/-^/V^^$-f , ^Oftil4. 5ppra 

(j: Candida succihila IFO 1911*^, Ogataea minuta IF010746*Sfe^'(^ffl X^ti^ m 
B#. ^ <^ 5§ 7G^ (CI . a 1, 3 -=r >- y. v- K ^ ^ -f" ^ Saccharomyces 

cerevisiae . J^XJ^m^:&(Dm]{(DT^-- X^^: bppmU±'i^^°'-' ^^ir ^- ^ "f- ti hn 
:7^-a-Trfc -5 Candida boidinii ATCC48180;^^^^ UTrJ^tfT Ui^Co 

-h|3®t5|^Sr^mPDi#±ti250 ml ^500 inl^^P 7 ^ ;^ = t;iAn.' 30'C-X?24~ 4 8 
®{2|5:^^>ij.5^gitc J;oT*i6. 10 mKT^lOO mMi?^ V ]) ^ J>> 

wmu (pH 7.0) \7imM\^.- ^~ V ^ I— y^^x\2i °c. iH#w:^af!i ufco 
iSLM\.tioy.^^fz.B'^(Ottmm^n^-^^tio ^fi^=^i^:A±y<Vi^h (ConA) 

;i7^A^,1ii'tfj|^ (0.15 Mi^-fk^ h P 0.5 mM:^'fb;^/l/iX>> A^-^tpO. I M P 

h D ^M.WtW^ (pH 7.2)) tilj^^U, ConA-T;if o— ;^;^7 7 A (0. 6 ix 2 
cm.' .:^}-^— ^V=i— 7if 1^— i/1±^) I3:#tb. ConA;^^ AffiM^»?^T'i^#m^ 
0.2 M(D a ^/V-^^-y KSr-a tpConA;^ ^i^^^S®^^"C^!±J^ff-?'ceo:fco =i 

y ^-AJic-s, c-4, c-eiiOTK^S/S^Tt^g^o a-D--^^/— ;^BS^2B 

^ .fc T% ^e:?«|g#i^r'fc -5 v^^^i/j^.C if >'.•^:/^e®•^:9•gS-r 
5 C <i: 7)S T? t 5 (Peat et al. , J. Chem. Soc. , 29 (1961)) „ mhntim^^ 

mmv. m^f^m^m^nf^ox-^i^-yi^m^n^mz.. . 
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\^tco -rt^t:>-fb. mi^^mm ^iooukdh- v v =^^y t^^— -^fm mmm (o. 5% 

SDS, 0.35% 2-p</V;f7:7" h^iJ^/ — /V^-^tfO. 1 M Tris-HCL^1K^(pHS. 0)) iZ.m 
MV. 5j^m^.'^^m^i.tio ^IE.t.X-mVt^Wi. 50^*1(^7.5% Nonidet P-40. 
•138j[i 1(^H20. 12;u l(DN-glycosidase F y >:5tf— tt^) ^j]Q:t. 37°C . 16 

B^PBl^mUfCo BioRad AGSO.l-XS:^ y ^X^R^L^"^. ^4(^7^/—/^ : ^ u u ^ 

(1:1) ^M^m.\^<mmL\^x. :^mm^ntm^M^m^v. ^mmms'u 
^f^^=fTneofc„ mmmm&^^mm.mm. 40ni<Dytj^y^v i^^'um (552 mg 

(02-T ^ y ifV i^>-^200fjL i (Dmm^mmi^tz.) ^M^. ^^^l, go.'C. 60:9- 

^HL-fCo Mm.-^Xm\^fc^. 140 ;xl (Dmjv^M (200 mg<D7}?^>- • 

T 5:>it'^f*.^50// ICDHoOc^SOAi K^imtd^^^fb^c) ^Mx.^ ^mi^. SO°C. 

80r5>^ab/Co ^^S^. T^-^ — TtK^ 200 )Lil*D;tfc# . ^ b 5' J: 5 
{-:7 3i yt- : n U7}>/l^A (1:1) ^Aq;t, zlc b < bTPA'fb;;^ ^ .^Tj^^-g- 

_b?f {;iov>-ro. 22Mm (D:7^yU'i$?— Ti^iii PA-(b:^y =f~;^iiMn"p i: bfco : 

^ Aspergillus saitoi a -1. 2-^ y-^— (^-fb^XHM) 
{^iJ: !? i-^^bUfc^. HPLC^ffiv^-Cr9•^'f^^Tofc:o T ^ K;!?7.^. A^mv^fciHPL'C-e{i, 

7--^^ : TSK-.Gel Amido-80 (4. 6 X 250 mm, .:^y— M) , i.) . 

^5Sj$. :1ml- 

^tti^{4^ : A:.2 .0 OmMi^Stjh y =^^/l^T ^ >- ptil. 0+ 6 5%Tir h ^ K y /V 
B:: 2 0 0 mMi^^. h y ^ p H7. OH- 3 0 %7:-Ir h ^.K y /Ix 

0^ .A=ioo% 50^A=o%(^il:M^^<5g@B 

Mj|2i!^5 : 320nm ■ , 

1k^^^ : 400nm 
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^(D'^Mz^^^iZ-TTk-f-^ ^(D'f^M. Ogataea mi nut a . :5.I>' Candida succiphila 
m^(Dm^m.^iMl-ta-l,2-'^:^ y v-^'— if^SlCioT. Man5^ L< itUanQCD 

' — il^^Ef^ o Saccharomyces cerevisiae {cl jo tj" ^ ochl s mnnU mnn4^ t§ ^ 
(OmmMWiW:. (ManSr^S^) (0-=^mii^^t^X--h^ ^hMz.^ ' ^ Candida 

boidinii^-^v^T^i. ^^T^e «9 ofiJ'^T'*:9-li?©^^;5^^#bfCo i:tLfi^ip<^5^ 

a -1, 2-^1^ J Ym^-^fS: 1/ ^^ ^ h f>^'i^%\.X\^^ ^(O h^TL-hMz.. * 
yt3>' h r3.—;Vh L T CO Saccharomyces cerevisiae {3:ol/^T ^^fe^jliOlf 
^Lfc;5v :m{iMNNl5tis^<^{'^ffi{-J:S a-1 , 3 >- 7 — ^ (D #;^]D ;i: S >b O 

C^i£^j2j Ogataea minuta(7> U -fe: p t: K-3- U ^-M^^b K'n^-:h 

Ogataea rainuta IF010746t*<t 9 GAFAB.=f- (DWi^ . :S.t/^ Oi^SlS^'J^^^fT 

(2-1) :7^P-:/c^|'^^ 

Saccharomyces cerevisiae (GenBank^i^S-^ ; P00359) RU^ Pichia pas tor is 
(GenBank^^#-^ ; Q92263) S 5l5 CO i^'^ y "fe P T^l^T^^'t K-3- y ^^S^T^^t Kn 

AYMFKYDSTHG (Ba3^lJ#-i- 1 ) 
DGPSHKDWRGG (iB^lJ#-§- 2 ) • 

PGP5; 5'- GCNTAYATGTTYAARTAYGAYWSNACNCAYGG -3' (@a?IJ#-^ 3 ) 
PGP3; 5'- CCNCCNCKCCARTCYTTRTGNSWNGGNCCRTC -3' (iH?iJ#-^4) 

T'y-r-^— PGP5(iT5 y 5^Ba?'JAYMFKYDSTHG}c:^J^;bs ^ — PGP3 T 5: 

y ^ia^ijDGPSHKDWRGG(;:>(^ j^^^-r 5 itsiB^ij (^=t=ettii<z)iaa?y -e ^ -s » 

YPDt^ite ^:7'h>'2%. ^5^/1^=3— ;;!L2%. pH6. 0) T^S^^ 

-ei^#bfc Ogataea minuta IFO1O7463^(7)0#: J: . I^^;^ y "^-Afe (Methods 

in yeast genetics. (1986) Cold Spring Harbor Laboratory, Cols Spring 

Harbor, New York. ) (d J; o -r^-fe^DNA^rpi^ L;/to 
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#gjtt/c Ogataea minuta IFO 1 0746*5^ O ^ -fe #:DNA ^ y°y ^ -^—PGPS, 
PGPS^^V^T. Ex TaqxKy p« (IIMiitl±){Cj;^PCR ( (94°C-e30#, 50°C 

PIJIXL. TOPO TA Cloning Kit (-T If h □ :/t±) V^T n — >':J^ L 
n — Vj; (9 :7°^^ :^ KDNA^^^b. BigDye terminator cycle 
sequencing FS Ready Reaction Kit i.T"f7^ KV"^-^ ;<^>';^7^ AX^±) V^T 
i^XlBJIJ^^^LfCo K<^#ADNAif>H'{:i Saccharomvces cerevisiae 'Bl 

t)^ Pichia pastoris a3feOGAPSi-'l5^(7:>T $ 7 ^BH^lJ i: ^^V^|i|II fi^^^^oT 5 7 It 
iE?iJ^=r- Ki-S:^Si2^iJ;es;g-^^ ^ o-^/^il^bfCo 0. 5kb(^#ADNAilf 
7'^;^^K^EcoRlT'W»rU. T:*rn-:^fl;m^1cSb.=^. lH]ilxL:^Co 

(2-2) ^'T^^ y — (Df^^. :s:t)«;^j^ y — 

Ogataea minuta IF0.10746t5fcc^^-feflcDNA^a^ (^f IJ Pg^^-C^Bfi^ 0. 8%T>y' 
— ^^^'Vl^M^i^Itl^fToyto ^gf bfcDNA^Hybond N+^-^T o ^/:7^' 1/ ^ (7- 

-^ix^Att){c: bfc^ HWy (2-1) 'Q'^hix.fzmmyx-^^ iSzf 

^.-r DNA^-<y.:/i/-iy;5!.7^A (T-^v^^Aa) ^.Mv^T:;Scfe*|-14^^U -iMf 
>'yN-< ::/y ^^i^ — ^^^ i^^^rneofco -^^-T >^:y y>r-fe* — v'a ^-fi. '^^fe 

( Molecular, cloning 2nd edn. , ed. Sambrook, J: , at al. ,^ Gold Spxring 
Harbor Laboratory U. S. A. , 1989) JC^i^o TfTo fCo ^1^^:^. ,^:J6kb(Z>HindriI- 
EcoRVKlf>T-{-G4^'&^;6S:j^itt-5 ^#;t btl^fCo ^rT'^(DDNA^>t-^i^ = 
^ i?!''t"r^,< ■> r7:^ ':f^ y — tr^f^^ bfeo Ogataea minuta (^^^.^TDNA"^ Hindi i: 
EcoRVT't-j]W;b . T P — m^i^Tc ! 6kb#ifiODNAi)TJt ^ ^^^Vl-;?)^ b HHlX b 
lEltiX bfcMAif jt^Hindlll tHincII-e^iff bfcpUCllSi: ^-f — i^ a >- bfc^^. 
Hanahanc;?;^^ (Gene,: 10. 63i(1980)) T'::^fli0DH5 a b T. -7 ^ 
y-^f^^bfco >■ . : 

iXa ^{C JT^ iJ' y — ci^^i/byto ^tb^^xfclliKD^tiiJ^ — ^(^■f'T&^^v 
^ ^.._KpOMG.Pi^.i^#ir.5iJr n— ,:^^,5g^b:rco •- . . •• ' 

(2-3) i^SlB^m^ . • ■ 

■f y ^ K pOMGPl ( HI 5) O Hindlll-BamHI ^ ^ double-stranded Nested 
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Deletion Kit i7T/^^-yT^±) ^m^^^ti^^^'^Mi^Rl^^^ ^ -^—^ ± — 

ia?IJ#^5 (D:^^ifi?IJlC(i, 1492#e;6^bi&* 0 . 2502# g T'll-:b^ lOll^S 

^'77 I/ — T ^ y I^IH^IJ (SB?lJ#-§- 6 ) t . Saccharomvces 
cerevisiae ^SttJ^ Pichia pastoris fe5^<D y -fe: P T/V'X t K-3-. U ^-MT^'t K 

-feo 7t:o ' . ■ ■■ ■ . ■' 

3 3 GAF^B.=^ -f^^—^ — h'^ — ^^- — — ^ o fe^ ir 

Ogataea mi nut a gy^/^-fe.^ -f^^^^^ (SB J»J#-§- 7 ) — 5: ^ — — 

'0ll2-2l2«c<^pOMGPl;i^f53. 2kb<^Hin(iIII-BamHI^>T-^:^ltbv pBluscript II SK- 
OHindlll-BamHirB^JZl^AbfCo ^» ?5 tt^^cTT'^ ^ 5 F ^pOMGP2 ^ Ufc (IDS) » 
pOMGP2 e> 3kb (D Hindlll-Kpnl 8^ vH" ^ b ^ EcoRI I^Ufi ^ ^ y^pfe U 
pUC19(^HindIII-KpnlPB^{c:2»A bfCo #P>tLfc^7:^5 K ^pOMGPS i: -^^ig b 7t 
, 5) : . o . GAPit-g^^ :7"o^— ti?^— — i5^-i:OPBT 4;iSalI , ■EcoT22I§P{i 
^ -A^ / -t- ;5 . s?). ■ <. . ^- . •• ••^ - -5'- 

GTTTqMTTCAeTCMTTAAGATACACAAATACAATACAAAGTCGACAAAAAATGeATGTGGA 
AATGGGCTCTTTAAGTAAAeAT:TTCGTTTTGAATATATTTC-3' ( gfl ^Ij # -§-'-*9 ) ■ i: 5' - 
TTTTTACTAGTACGGTAeCGCTCGAATCGACACAGGAG-3' (ia^lj#-^ 1 0 ) :Sr'g-j^ bfCo \1 
tl blT'^-r.,-^ — ^mV>T,^ pOMGP2^^-M<!: bfcPCR ( '(94''GT'30#v SS'CT^lr^^x 
72T:-t?45#) X20-^^-^' ^ffo:^Co tiil'i^tLfc^O. 6kb(^DNA©f>f ^IsIlDi b. 
TOPO TA Cloning Kit trffi l^T ^ n — V bfCo 0. 6kb(D#ADNAlif >t ^EcoRI- 
Kpnliff^T-^ bT#g|b, pOMGPSOEcoRI -Kpnmitd^AbfCo ^^hM^^fy 
K^pOMGP4 cms) i-^^bfCo pOMGP4fiSalI-EcoT22i:fBTt-^5le5lfS-^^^Ab 

C^JfeM4] G418»-|!^jt'^^^?g.:^ir y h (7)«^ 
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K^li^L^o llife^(l3-X?^^LfcpOMGP4(DSalI-EcoT22Ift^tc:, zf=7:^^ KpUC4K 
(T-^e/^r -A :7T/^-^v/Ttt) f?XhoI-PstIiff>t<l; LT^gf^tU^l. lkbc7>G418 

C^1i^!l5] Ogataea minuta<D;j-P^v^>--5'-y.>-^^j^M^@»^ iUjRAS) itfe 

Ogataea minuta IF010746t*J: ^ [JRA^:ABi^<D'^<[^■^ IBlU^ (D^mmWllk'^'k 

(5-1) yu—y^cDi'fm 

Saccharomyces cerevisiae (GenBank^^#-^ ; K02207) j^tJ^ Pichia pastoris 
(GenBank^fe#-^ ; AF321098) S a 5^ v^^'-B' - y T''f:^# $ 

GPYICLVKTHID. (ia^!j#-^ 1 1 ) : 

GRGLFGKGRDP ; (@B?(I.#^ 12) ■ . . i 

PURS; .5' - GGNCCNTAYATHTGYYTNGTNAARACNCAYATHGA -3'-. (ifi-^lj*-^ 1 3) ' 
PUR3; 5' -. GGRTCNCKNCCYTTNCCRAANARNCCNeKNCC -3' . (ia?!j#-^ 1 4) 

■:f^4 -=r — PURSI^T 5:- /^ia^ljGPYieLVKTHipClM/^; :7"7 -^-:PUR3«T ^ 
/ ^iB3?UGRGLFGKGRDP»;i^j^:.il,$jii:-^^^ ;5 „ : ■ • • 

Ogataea mijiuM I.FQ10?46.^<P.^-fe#;DNA^.^M^ L\ PURS. PUR3^ 

ffil/^T. PGR ( (94°C-e3.0#. 50°CT'1^.:,;,Z2°CT'30#) X25if<l' yi,) :^firofCo 
iiil'I ^ thtc^O. 6kb(7)DNA|$ff>T- ^ HUlK b; TOPO TA Cloning . Kit. V^X ^ ti^=. 

z/v K<?^j^ADNAl|ff>T'(C Saccharomyces cerevisiae^ t/ Pichia : pastoris. fe$^ 

(5-2) y^y^v]}—<0^^.1BLUy^^V-~:y-i7'. 
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Qgataea minuta IF010746^O^^f*DNA^il-^ (Z^ilJPS^^T^IIf MMM 

(5-1) ■x:MbthtcDmm)i=k7°o—y't i.xmmm (2-2) Kmm.(D:j3mi^m^ 

y — ^f^^ L-fCo Qgataea minuta (7:>^-fe#:DNA^HindIII-e-gOBff T;tf 
^—:^m%^W^. 4. 5kb#i£tDDNAifr>i-^<5^Vl^3d=»blE]J|3lbfCo IhI1|R UfcDNAir>^- 
^HindIIItr^»f LfcpUClS ^ ^-T <5^— v- a :/b^c=^. ±mMmB am\^m'M.^^ 

^ 5: KpOMURl ^ i5p:i#-r S i^- D — ^ U fc „ 

(5-3) ±i:^fB^iJ^^^ • ■ • 

KpOMURlcDNotl-HindlllU^dlle) (^:^Sia^lJ^. X^W^^i^Rl^y' 
W&^m-^l 5 (Dm.mm^i]i^n. 1732#g;5^e>ii^^ 9 ; 2529S:e -e)^:b5798|^ 

S^^o-ejT^^a;^-— :7°^y — 7=V r t'v y — T^-^- 

^'iJ'^i^ i^— ix;ei^f5it^$:}X'5':7" 5 y ^IB^ij (iS^lJ#^l 6) Saccharomvces 
cerevisiae^ tl^ Pichia pastoris W^t^:^ ^ 9^ - y i: (D;|=i 

CHJfef^ije] Qgataea minuta ^y?;4Ja:{5^?^;^^Oi^^ -" ' ' 
■ :^ -f-i :y ' i^y -fT i> h jfe (RotHstein R. , Methods EnzymolJ , 194 (1991) , 
281) \Z.X^ ^ Qgataea minuta URA^M.^^WlW^-^ \^M\^frLo 

(6-1) uRA3mB^^m'<^ i^^(Di^m • '■ • 

MMWi (5-2) izmW.^^-^'y ^ ^ KpOMURl ' (me) J: 'O 3kb(^NotI-KpnlW>i-^m 
itb^ pBlueseript II SK-<^NotI-KpnI Pb^ Cl^ A b /do 7^:7'^;^ 5: K^Notl^ 

K pOMUMl ( I2I - 6 ) ^ ^ # b o tT* 9 ^ — . 5'- 

ATGGAGAAAAAAACTAGTGGATATACCACC-3' ( Id ^Ij # -^17) , 5' - 

CTGAGACGAAAAAGATATCTCAATAAACCC-3' ( Sfi ^Ij # 1 " 8 ) ffi V n T . :7" ^ ^ ^ K 
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PHSG398 -^m^t VtcPCR ( (94°C TSO^, 55°C-ei^. 72°C-e45 

# ej;JxfcO. 4kb<^tii|iSDNAlifJt^SpeI i EcoRV-^if Lfc#. pOMUMlOSpel-RcoRVPsI 

^^m'^:^-^^y h^^-r^yyy^S: KpOMKmRl^; HindlllT-^TDifr L. ^m^^^ 
Kpniy >-;^7-,ir ^-T'Jr— i/a >^bfCo ^ 5 K J; «9 G4181fi*i(t'fE^^ 

Ja::i7-fe.:y h ^SkbcDKpnllffit ^ bT^^f b. pOMUM2cDKpnItC2# A b^Co #bftfc 

K^rpDOMui^^ig bfc (me) » 

(6-2)..:?F^K^m 

IIJfe0!l : (6-l) -e1t||bfcpD0MUl^SalI-T?-^||)f bs Ogataea mihuta IF010746^ 

}cm^-^^/l-^vfe{--Cff^^|5m bfCc YPDig^itil-C — B^30°C(CTt&dt« b. 100ml O 
YPDt^idliCimM bT30°CtCT^#:±i?it^ .:(0D5jp =l. bU^) iCl ^--e.8~16B#P«Ti#* 

b^to 1400 X gX-5^m<Dm>t-^mi^^^^mM:l^-. mi^-^MQmKDyk^^Lt^mm 

7X-e 1 ^v^-r40mi<©7K?^ bfcj^WTKT' i nisfe^ bfc„ m;i^^20mi(DLCy< y y 

r— (lOOmM LiCl. 50mM V V ^m^^ ^ T — pH7 . 5) iZMMX. . 30T.Tr 

45^mm'm.i-ti-^,. o.smicDiM DjT^mMi.. -^ hi^is^mumii^tio 7Ki^b/c 

Sm^< y -y T — (270mM sucrose ^ lOniM Tris-HCl -y, 37 t ^ pH .7. 5, ImM 
MgClg) ■SOmlX'^^l^fc^. 320M.l<^.S.TM<V.Z7:,r-t-^^ b/de fll^^i-^i/V.-;^.}- J; 

B#:l^?l?^^5jLi l(Z)DNA;i*;*?f<i; i^^-a-bfc^^^.r O: 2.cm(7)-^V 

-<y htclAtL, (Sffi ; 1.0~1.5kv. ^JrC ; 200~800Q) (^m^-/-?/!^ 

.30°C:t?4~6B#.Fp1i!gMiB^* b/Co .•0l^^4OO~lOOOAt g/ml(DG418^^|fYPD 

m^mm^m^ intern. y° v. ^3o°c-ei^« ux^x . 
( ^'tb 7° ^ — t^^ifi H 7# Be ) 

DU5; 5' --AGGAAGAAGAGGAGGAAGAGGAAGAAAC^3' 1, 9 ) 
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DUC5; 5'-CGATGCCATTGGGATATATGAACGGTGG-3' (®a^ij#-^ 2 0 ) 
DU3; 5'-CCGTGTTTGAGTTTGTGAAAAACCAGGGC-3' (Sa^lJ#-^ 2 l) 
DUC3; 5'-TGTGGCGTGTTACGGTGAAAACCTGGCC-3' (iB?lJ#-i- 2 2 ) 

PGR ( (94°CT:-30?i-\ GO^Ctrli^. TZ'C-Xsl^) X25^^ ^ /U) ^ffofCo BI7{C^ 

irX^iz, }^'^^im3mzLm.^T2^^titcW-^^hi-X. i. ikb(^±gi|ilDNAiff>T-;6^' 

v?^^^ (5-FOA) {^If-l^ ^r^i-^^SJ^t bfco 5-FOA W O 5l t# ^ * 
(Methods Enzymol., 154 (1987), 164) (CfB^tD^^fetC^ieo :^Co 5-F0A»tt;^CD 
^^i^DM^^m^t I.. :/-7-r -^—DU5, DU3^ffiV^fclPCR ( (94'CT?30#. 60'C 
-C-l:^^, 72''C-e3:9-) X25f--r^yU) \ ^^-T-^— DU5. DUCS^^VNfcPCR ( (94°C 
-T?30^\ eCC-ei^. 72°C-ei^) X 251h-r /l^) , DU3. DUC3 ^ ^ V ^ PGR 
( (94°C-e30#. 60°C-T?1^- 72°C-T?153') X25f-'f:J^yl-) ^fro/Co Ill7(;i^i- 
J; G418iltttit'f5^35^j5^^b. URA35HS^iZ)ORF:65^ cz 7 A :? n — yPflit 

i4ite^lF155>^^}^gm$ tLfc|5|c^^fe. :7'^-r DU5. DU3$rffiV>fc:PCR J: 
2.6kb. T/^^r N'— DU5v DUCS^fflVNfcPCRct 9 1. Ikb. >^ ^ — DU3 , DUC3 ^ ffl 
V^fcPCRJ; !9 1. Okb(DiiiliiDNAilf>H-;aS^t±i^ix/Co f^g|-&^Ogataea minuta TKl-3 
^ (ura3A) <!r#^ bfCo 
C^Jfe'-^d 7 ] Ogataea minuta(DAJ)EJ ' X :^ :^:^V ^ JV-T ^ j % d^y —'/l^ 

^ J tifv-m^^^ Y^^mm r ^ik^^<D'^ u-=.iy^ . • , 

Ogataea minuta IF010746^J: «9 ,4^3t|g^(^^#, 25.tJ«^cD4^SiH^lJ^^^ 

(7-l) - 5^tz — .. > . ' 

Saccharomyces cerevisiae :(GenBank^^#-§-M61209). Candida maltosa 

(GenBahk^^#^ ; M58322) 5fe<7),4^it'IS^M#i T'i§:.# ^ t^T V > -5 T ^ > MIB 
^IJFVATDRISAYDVIM (i2?!j#-^ 2 3 ) 

QDSYDKQFLRDWLT (iB?iJ#-§-2 4 ) ■ :•• 

PADS; 5'- TTYGTNGCNACNGAYMGNATHWSNGCNTAYGAYGTNATHATG -3' (ia^lj## 2 5) 
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PAD3; 5'- GTNARCCARTCNCKNARRAAYTGYTTRTCRTANSWRTCYTG-3' (i2?lj#-^ 2 6) 
yy^-^—PADSi-iT ^ y itiajlJFVATDRISAYDVIMd^;^;: bs :7'v^ ^—PADSl-tT 

Qgataea minuta lF01Q746^(Dp^-&.i$:mAt:m^t :7°^ PADS.' PAD3^ 
m\^>X. PGR ( (94°C-e30#. 50°C-T:-1^. 72°Cl?l5» X25-y--r^/V) ^fro^Co 
±^||^i$i^^c:7i•s^)0. 7kb(DDNA^>i-^IllJ|X TOPO TA Cloning Kit V^T o — 

IT"^^ 5; K<^j^ADNA^>T"tC: Sac.charoniyces cerevi s i ae^ t/ Candi da maltosa tIS 
UliCibfCo 

(7-2) ^•^U.'-(?5'ft;^. :S:t/:^i^ y — ^^'i/ 

Qgataea minuta IF010746^(^^#.#:DNA^a* <D®JPS^^T'-^^ b. H^MM 

(7-1) -e#e>tLfcDNA»f>t<lr77'c2— bT|IJ(g^J- (2-2) ic|3gc<D;^fe(;I^^§v^. 

y — i^-^fr^^ofCo ^(D^^W:. lt]5kb(7)HinaiII-BamHlW 

^ < > ^.-Y ^'"^ y —Srf^^bfeo^ Qgataea .minuta (D^-^.#:DNA»HindIIT i^RamHT 

.bytDp.B'r>r .^HindIIItBam.HI:T'^|||fbfcp II SK- i ^ -^^'^ a >- 

m 6000 ^ n — > :Sr fuxii c^DNAir^T-^ Z^o—Zft b-fc =i a = — ^ D ^J^V — 

^ KpOMADl^i^i#i--5i5^ n — >:^jl&bfc„ 
(7-3) i^Sia^lJ'^^ 

^ ^ .KpOMApiOEcoRV-Smal^^dllS) COi^^SB^iJ^. 

ia^lJ#-§-2 7 (Dlg:S@B?iJ(C(i. 939#S;?)^b^&* !9 . 1850# g Ti^tJ 5912*^^ 
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J>>:f)-ibm^^tl^T ^ /mm^i] (nmm^ZS) t Saccharomvces 

cerevisiae^t^'Pichia Dastorj^S^(Dy4^il-fE^M#) ir ©^@IIlt4:^p-<fc <h C 
5. ^;^^-e'^L69%, 74%(DT ^ y — -efco fc„ 

C^Jfe-D^dS] Ogataea niinuta(7:>y4.g!gijafe^ifeM|f^(Df^M 

Ogataea mixiuta<D URASAi^^ ^ ~ - t bfc^F^K^^f- J: o T. A0£7it^E^ 
(8-1) ^4^it^^^gr^-< iJr ^ f^g^ 

^ ^ — 5' _ 

CCCCGAGCTCAAAAAAAAGGTACCAATTTCAGCTCCGACGCCGGAGCCCACTACGCCTAC-3' (iB^lJ# 
-^ 2 9) . GGGAAGCTTCeCCAGTTGTACACCAATCTTGTCGACAG-3' (BB^O*-^ 3 0 ) ^ 
MV^T. PGR ( (94'CT-30#. SO'CT'I^, 72'CTM5S>) X20ih-r^yP) :S:^tV\ 

SacI<!rHindIII-^tf bfc^^. pUClSCDSacI-HindllirH^fC^A UfCo 

# b ;J'L7t K(^SacI-KpnirHliCpOMURl/5^ b U fc3. 3kb<^SacI-KpnIilf 

>T-^^Abfco.#e>nfc:7'^;^ 5 K^Kpni^S/f.- ^p^t'^^jj^^llV -fe/i-^^-r^^^ 

3 UfCo # ?3 ttfc 37* ^ ^ $ K ^pOMUR2i: U (III9) „ • pOMUR2^StyI^ 
m. ^m^fe^^^S. Bglliy i/;^7 — ^^^'^.v-a VbfCo #e5>l,7fe7'7^ ^ K 
^pROMUli:^^ bfCo pROMUl^BglII<i:HindIIIT'-gOiff LT#e>n-53.3kb05DNA|$ff 

9) o • •. 

^Mmii^mmcDAMlmiB^mi^^^ir^zfvy^^ KpOMADltr^M<h 7°^ 
'I' — Dad 1-5 ; 5' -AAAAAGCGGCCGCTCCCGGtGTCCCGCAGAAATCTTTATGCGTAGTCTTG-3' 

( ®B ■ # 3 . ...1 ) , .. Dadl-3 ; 5'- 

CCCCCGGATCCTTTTTTTTAAGCTTGTTGTACTCCTTCCATGCACTTCCGGTGATG-3' 3 

2) ^^VNfcPCR ( (94°CT'30#\ 50°CT1^. 72°CT1^^) X20'^4 ^ y^) , 
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"7 ^ — Dad2-5 ; 5' - 

TTTTCACCCCGTCAAGGATCCCTGAACAAGGCGAACACGACGAAAACATTTCCCCCGAG-3' ( SB ^ij # 
■§-33). Dad2-3 ; 5' -TTTTTGGGCCCACCTGGGTGAAGATTTGCCAGATCAAGTTCTCC-3' 

(IB?iJ#-a-3 4) ^^VNfcPCR ( (94"'C-e30#. 50°CT'1:9-. 72''CTn:9-) X20f- 
^.^5^/1-) ^fTofc„ ii*I$;j^fc-^i^^^i^|•^0. 7kb. lkb(Z)DNAE|ff;T-<&lHliUl -^ix 
^'tLNotllctBamHI. ^T>'BamHI <!r ApalT'-^ifr bfCo # b i^fclNotI-BamHI BkraHI- 
Apalt^MDNAi^jt ^pBluescript II SK-(^NotI-ApaiPBl{i^AbfCo . #btl.fcr7"7 
^ ^ Kt^BamHI-HindllirBTtClpROMUl^^tj^gt Lfc3. 3kb(^BglII-HindIII||ff>T- 
AbfCo ^#bix/cy^,;=^ 5: K^pDOMADl<Jr-^^iS L^c: .(|118> o 

(8-2) MM^U ■ 

. ^Jt^J (8-1) T?# fjn:fcpDOMApi ^Apal ,h NotlX'^Wr LT. liSSil!! (6-2) 1?# f> 
tLTtOgataea minuta TKl-3.;^ . ( uraS A: ) :^.-e?F^K^^ ?r ^T o fd^ 

adel?F^®.^^ih;^«T7=~=>':^-&^«^f-t|itM4^^^^ J;:o T 

^ ■^ — :^^^h.f^ (^tL^tb(^:7'^^-=r — (?){4:J(i|2ilO#B^) 
DA5; 5'- GATGCTTGCGCCTTCAACCACATACTCGTC-3' , (IS^IJ#-^ 3 5) 
DA3; 5'- AAAAG.TTCTTGCACAGCCTCAATATTGACC-3' .!-(ia^lJ#-^.3 _6 ) . : . ■ 
D0U5;;-5^-ATCGATTTCGAGXGTTTGT;CCAGGTCC^^ (iB?IJ#-^ 3 7 ) - ' • . ' 

m'^^W0^t^hW-m\.fc.m^W-W1^^mmj^. .Uv:'->^^'1'-'^— DA5,- D0U5^fflV>r . 
PGR ( (94°C-C30#. 60°C-ei.5}-, 72''C^'25j') X 25f--r^.yU') :^tT o fc, HI iO(C 
J; 5 s 7° 5: VPAmm. {-i|a^:j2.^ fc^ ^^ e> ; • !■. 6kb © ±i i|ilDNA»f >t- 

• ^ v' Vg^, (5rF0A). (s:Bt4^^i-;^$r5i# l>fCo 5-F0AWt4t*cD^fe{2^DNA^'^M 
<}: L,. :7°5-r^— DA5. DA3^.^;V^fcPCR ( (94°CT'30t!'\- 60°C-ei^. 72''C-e3 

r9:) X25l^r< iJ' ^v) . Sr^fT.o.fco. :®lO}::^-r {z:, tt^atfe-?:;eiS:5^m Ufc^J^^^b . 
. 2.. 9kbCOlii|jiDNAilf>i-;5^^thJ ^ tUfCo . :i <^.ura3 A adel A ^^ Ogataea .- niinuta 11(4- 

C^MF!l9] Ogataea minutaO ^Oyjjt 'fs^ <^ ^ p—:=^>"^ 
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Ogataea minuta IF010746|5^ i ^ OC/ff mB^ (DM^^. RXf^(7:>^&^E^\]7k^^ 
(9-1) Zfri^-y^oWi^ 

SaccharoriiYces cerevisiae (GenBank^^#-§- ; P31755) ^tKPichia pastoris 

PQH (R) I (V) IVQTWKV (ia^lj#^ 3 8) 
WYARRIQFCQW (Sa?lJ#-i- 3 9) 

P0H5; 5'- CCNCARCRYRTHTGGCARACNTGGAARGT -3' (iB^lJ#-§- 4 0 ) 
P0H3; 5'- CCAYTGRCARAAYTGDATNCKNCKNGCRTACCA -3' (SE?l|#-^4 1) 

•fv-^^ — P0H5 T y ^la^ljPQH (R) I (V) iVQIWKV \Z.nJt- U . IT" ^ -=r — P0H3 « 

Ogataea minuta IF010746^(^^-fe1$DNA^ttM <!:: 17° 7 ->r^— P0H5, POHS^' 
^l.NT. PGR ( (94"C-t?30#\ 50°C-Cl:j)-. 72'CT'30#) X 25i^.Y ^fTofc„ 
igiliS^tLfcllJO. 4kb(^DNAB'f>H-Sr|l|ii5l TOPO TA Cloning Kit cr «— = 

^'''^■^S: FtPj^ADNAB^^Mc Saccharomyces cerevisiae^ U^ Pichia pastoris ^ ^ 

i^SiB^iJ § 13 — b fco ^0;'4kb'(^#ADNAif)i ■ y ^ ;^ 5 'K--^ 

(9-2) v^y^^ V —(OVfm.-:-:^^:^ ^ y —=^1^^ • ••• ' ' ■ ' 

Ogataea - minuta IF010746;^(^^^^$:DNA^fiy^ W^fiJPS^^^T-^i^ MM^^l 
(9-1) T'# e>tbfc:DNA^:H-.^::7^n— bT^Jfe^J^ (2-2) ''■\tmm(D:^mi,^1it\^\ 
f - i^' xT; IT' P ■€ — 3 ^ fr ,o tdo t<D'i^^: m 5kb © Xbal |ff)t 

y ^l^-f^^ L feo ■ Ogataea iiiijiuta(^-^-fe#:DNA^XbaI-e-^ n — 

;^ mMi*i&.^ v-5kb#3£(^DNA^>^-.^y/lxd^blHll|X bfCo -IHIIIK liifcDNAlilf>T-^XbaI 
T^iff bfcpBluescript II SK- i: 7 >- a >" b fd^ . ±^KDH5 a ^N^fZlff^^ 
^^bT. 7-r7'7 y-<^^tJ^febfCo 
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;^ ^ KpOMOCl ^i^^-r ^ ^ a — ilr il^ L fco 
(9-3) igSSH^iJd^^ 

KpOMoci<DBgiii-speiiMti^(iDii)<^ii:^iB^ij:^, if^^mmi^Rtfiy'^ 

J^t-^^^-^^fh^hT % jm.W.n (Sa^'J#-^4 3) t Saccharomvces 

cerevisiae^ t/ Pichia pastoris fe^O.-v / js^^^ goyi aftfe^j^fe 

9.-3097 tcg|:^^tLfe Pichia pastoris a^(D OQyi»>&^ ^ (D 7 5: / l^lt^/iS 
29 % § ;i b . Pichia pastoris ^ .(P. OCHl i# -(5 ^ Saccharomvces 

cerevis iae ^ OCffJ ^iSi^ ia-1, 6"^ >-/ v^/I^ h 7 ^— ■^') "(Dtg-'l-^^ 

Wi-S;e)^t'5;^»-P-<bi^-C^^J^cCV^r ir^a; t). #M ¥9-3097 tcgg^^tLfe Pichi a 

pastoris gOyiSt-IS^^S i^^amSr^^ .(a-1, 6-^ Vy -iXyU h ^ V;^ 17 
ife L:fe Ogataea niiiiuta(D,^(/ilY5^(^jlBb^^-t:S 5 /i^(c:o^/^T^±^§g-Cab 
IMMMlQ) Qgataea minut a (DOC/fJ.m.'B^^M^CDi'^M 

Qgataea !muta(Dim3mi^^^ OCHT^^^ 

pDOMocHi^{^Mb/c (n.ii) o ocffmB^^km^xv . wu'^^ ^^/\-m^w^'^ 
imM^.ff^'^^^-:t\^xm\f^t:io . . ■ 

pOMOClJ: t)4.4kb©NotI-Xbaiaff>t-^¥^lU. pBluescript II SK-(7)NotI-XbaI 

mi^BALfCo "^^^titcy'y K^pOMOC2i:^iS Lfc„ p0M0C2^AccIi:XhoI-e 
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pOMOCSi:^^ U^^Co p0M0C2^BalI-y0iff BamHI U ^'J^ — ,h ^ — 3 ^ LfCo 
# bhfc:/^ 5: K^pOMOC2Bi L/C (mil) o pOMOCS^Smal-gOiff 

tiindlllV ^^:^~-t^^^—i^3>'Lfz.o ^^hilfc^y K^pOMOCSH^ L 
(mil) o p0M0C2B(DBamHI-HindIIirs^{c:^Jfe^J (8-1) iCteiii UfcpROMUl/i^^^ 
ilLfcS. 3kbOBglII-HindIII||f>H'^^A UfCo # b;ixfc7°7 5; K<^)HindIII- 
Apaira(c:pOMOC3H3ei^e>^^bfc:l. 5kb<^HindIII-ApaIiff>T-^^A bfc„ ^#f?^^fc:7• 
K<^pDOMOCHli:^^ bfc (mil) o 
(10-2) ?F$^fem 

^M^J(lO-l) T'#biT.fcpDOMOCHlSrApaI<tNotIl?-BD^bT. ^MFil (6-2) tr^ 
^j^fc Ogataea minuta TKl-3:^ (ura3 A ) . RXJ^MMM (8-2) b^fe Ogataea 
minuta TK4-i;^ (ura3 A adel A ^) Jcim^x-^/v;;^; ^feT'JF^Wtem irtTo fCo ?P^K 
tem«*»J (6-2) {c:te«^cD:^rfe(z:Ji|M C-Cfro 

DOS; 5'-CCATTGTCAGCTCCAATTCTTTGATAAACG-3' (ia?lJ#-f- 4 4 ) 
D0U5; 5' -ATCGATTTCGAGTGTTTGTCCAGGTCCGGG-3' (SBH^-^ 3 7) 
D05; S'-AGACTTCCGTAAGTTCCAAGAGACATGGCC-S' (ia?lj#-f- 4 5 ) 
D03-2; 5'-TCACCACGTTATTGAGATAATCAAACAGGG-3' (BB^IJ#-§- 4 6 ) 

?^«te^*/i^bm^tUfc^^#^DNA^#M-i: b.' DOS. 6dU5#^V>T. 

PGR -(.Orc-eso^.' 60°C-Trli}-. 72°CT-35» x25i^>f^/^) ^=fTofc6 I2ii2}e: 

^i^iym (5-FOA) iz.Mm^7T:i-w^m^\^tio 5-F0kMiWw<Dm-&i$iBm^mm 

t -^"^-f -^—DOd. DOBSr^V^fcPCR ( (94°C-e30f>\ 60°C'ei^ J' 72°CT'3 

:9-) . T'^-r-v— D05v D0C3-2^fflV^fcPCR ( (94°CT*36#, 60"C 

-ei5^. 72'C-ei5^) X25i^-(' i5^/l^) ^^To/Co iai2{C:^-t- i 9 C/FAMBi'T-i!)^ 

X^l^f:i^^^h< :7"7-r-^— DOS. D05^ffiV^fcPCRj: 2. 4kb, V— 005, 

DOC3-2^'fflV^fc:PCRct t9 0.9kb(7?iii|iSDNASff>T-/55;|tai^tl,fCo #^tLfc:ochlA ura3 
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A ^^ Ogataea minuta TK3-A^^ ochl A ura3 A adel A ^ ^ Ogataea miniita 
IMMmW Ogataea minuta 0CffrMB^^mW7b^h(DmS^^M-^:^-^l^m& 
O-gataea minuta OCfflM^S^'^-mm^TK 3-A«StK^Oi|;^-efc -5TK l-S^^CDlB 

S^M Ll^^^^ Aspei-gillus saitoi g-l. 2—^:^7 v-^ — if (^-fb^XHM) 

1) K;^7^-i^{c: j;51^-rx^^ 

: TSK-Gel Amido-80 (4.6 x 250 mm, My^MY ' 

^5$ :1ml 

^tii^# : a: 2 0 0 mMg^M h U oc^yi^T 5: ^-pH?. 0+ 6 5%T-fe h ^ h y /l^ 
B: 2 0 O.mMit^ h ]) =^^JVT ^ ;x p H7. 0+ 3 0 %T-fe h h y yU- 

, : 0:5> A=iop% .50:$^A=0%(^il:^^t^<^@a: . 

2) i^t@:* 7AlcJ;:s«3t^f^ff.. . , 

;^ 7 A : TSK-Gel ODS 8 0 TM (4. 6. x 250 mm. :i: y — M) 

7 Aj®.^ : 50^ I 
: 1. 2m 1 ■ , , • . 

^ai^# : 0. 15%n-yi?' y — /V^-^tflOOmMltStT^^^^e^i^ pH6. 0 >),: 

l-3;^{COV^Tf^Ilil3(J:;^i- J; pfCManS^ <^ (CManetrii^ bfc;dS^ L OCHl^ X 

IS<7);^ -^ v^-^- Kil^ig (Mit) i:]:t:i^Ufe,1;^m. TK l-s^^OManGfiTlB^itit 

1 . Man5(iTte#|at5t20ttat^^-r'5i^l|^. — ;^TK 3-A*f|cOMan5fiTIB«5t^2 
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4 GlcNAc;8 1- 4 GlcNAc 



Man Of 1 \ 

6 ■ ■ f^"' ■ 

Man Of 1 ^ 
3 6 

Man Of 1 Man ^1-4 GlcNAc/9 1- 4 GlcNAc 

3 

Manarl 

Saccharomyces cerevisiae tC 3o 5 ochl ^ mnnl ^ mnn4^ a - 1 , ^-^ y y ^ 

if ^ '^^^^^^fe'^^® ^^"^H^"^ ^ ^ ^ ^^^^ ^ 

C^J£'0^!ll23 Qgataea minutat^ p 7" ^ ■^h(PEP4)lAB:^(D^ ct— 

Qgataea minuta IFOl07463^i ^ a ^'A ^^lted^t^]5i#. -:S:T^-^0 

(12-1) y'r2^y<7:>i'^f^ 

Saccharomyces cerevisiae (GenBank ^ ^ # ; Ml 3358) . Pichia angusta 
(GenBank^^#-§- ; U67173)) S 5l€(^^-e{^#^ tl^Tl/^ T ^ / ggSS^U 
TNYLNAQY (iE^li#^4 7) 
KAYWEVKF (Sa^y#-^4 8) 
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PPA5; 5'- ACNAAYTAYYTNAAYGCNCARTA -3' (ia3?lJ##4 9) 
PPA3; 5'- AAYTTNACYTCCCARTANGCYTT -3' (iB^IJ#-^5 0) 

iB^ijKAYWEVKF(;i nit^ir s la^ij CO t@ mmmm x-h^o 

Ogataea minuta IF010746**<D^fe#:DNA^i*Mi: :7"^-r PPA5. PPAS^ 
ffiV^T. PGR ( Orc-eso^. SS'Ctrl:^. 72X^X1^) X25f--r ^/u-) ^fr^t^o 
ii^i^ijxfcTfi^jO. 6kbCODNAif>t^[llJl3l TOPO TA CJ^ning Kit ^ffi V ^ T ^ n — 

K(^^ADNAlif>t {iH Saccharomyces cerevisiae . Pichia angusta fe j^CP 

^iJ/iS^t-^ ^ ^^^jl^bfCo 0. 6kbC9#ADNAiff>T-«. K^Ec&RIT' 

(12-2) '7^y"7V—(Di^!^, RXJ^y^^ V 

Ogataea minuta IF010746|5|c<^^-fe#:DNA^a^ (7)$!]|5S^^-e-gOK>f ^M-gnj 

(12-1) -e#tDiifcDNAi|if>t^:7'ci^:7^^t UT^JfeM (6-2) izmmco:fjmi>^^\^\ 

i^if >'^^^ iJ^V -e^— ^-^fr/^ ofCo. ^(Dmm. m 6kb (7) BamHI i>r jt PEP4 

fjtLfdo ^:iT?-?:ODNA8ff>T-ilr^ n>-::i>':?^-f--«:< ^ -7 
^'Zf'y y^^^-^^LfCo Ogataea minuta (D^fe^DNA»BamHTT'-txnilf 1 T>5fn — 
6kb#i£(^DNA|if>T-^<>'Vl-75^e)ll]lClbfCo HJiRbfcDNA^K-^BamHI 
T-^ if b fcpUClS i: 7 -r ^ 3 > L ^ . . ^MMDH5 ct JF^^fem b T . ^ 7 
y-^ftj^febfCo . • |.. . • 

:^ 5: KpOMPAl Sr-t^i^i- 5 n - > U fco 

(12-3) m.mw9m% 

KpOMPAl •<^NdeI-XbaI^:^(|lI14)(DM@a^iJ^. 

iH^iJ#^5 l(7)ii:£EH^(J{Cfi, 477#@/6^^^^* 19 . 1709S g T;S^^:>51233:^ 
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:y^yu — J>.±^^^-^-^f\.^T^JW^n (ia^'J#-§- 5 2 ) ^ Saccharomyces 
cerevisiae . Pichia angusta ^ ^(^ vPgiP^? ^ (Dt§ llHl^ ^P"<fc ^1^. ^fl^iX 
67%. 78%t7)T ^ y gt;?)S|lI — trfeofCo 
CHWlllS] Ogataea minutaO/^>g/'^a'l5^l^^^(^{t$^ 

Ogataea \t,\rv\xta (D URA3 ^B.^^'^~-t> — t Ufc3#M^|^{;i J: o PEP4 ^^=^ 
|I114{C^-t- J: 5 l-x P^Mtita^^ g^/^-^] 1. lkb(DSraaI-Xbam^^iM?Jt^^f- 

pOMPAl^SacI-^lir. J\^y ^ 4 -^—iy b >\ ClaI-g]S(f. -feyH7 ^ — a >' U 

#bfbfc:7"^ 5: KSrSmalT-^iff Hindlll V — fy-^ ^ — 3 . 
XbalTf-yoitf. VrtT^iSMS L s Bglliy >';^7 — ^ ^-r-i^'— v/3 >-L/c<. 

^#fe;t^/c:7"7;^ 5: Kt^Bglll-HindlllFB^fC, (8-1) {z:f5^(DpROMUl/6^^ 

:^^uyt3. 3kb(^Bgiii-Hindiii^>T-^*Ab;fco # e> tLfc:/^ ;^ 5: k^pDOMPai 

t^^ L-tc muy -6 - ■ • : • ■ ■ ' 

(13-2) mnu^ • . 

(13-^1) -e# b tbfcpDOMPAl ^SacI-Clal-e^lif UT . MMM (10-2) T'# b 
jl/fe Ogataea minuta TK3-A^ (ochlAura3A) . j5:D^ 0gataea minuta TK5-3^ 
(ochlAux-a3A adel 'A ^) (3:mM^-^/^^fe"^ff^K^*^^fTo fco 

#:DNA^BaraHIT-^ilf pDOMPAl*^ b bfc:4. 8kb(7)SacI-ClaI^>t (11114) ^ 

^t^. M:j*Tii9kb©{iSiCy-<V K^^1tfcii^:Jt/Co st^^^gf^t^^YPDiigtfeT':^ 

^^*l?i#*b/c^t. 5-:7/l-;^-o;rD5^v?^/^ (5-FOA) tClt'l4<lr^-rtt^lX# 
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Lfdo 5-F0A»t41*c75^fef^DNA^BaniHI-e^if pD0MPAl;6^ Ufc4. 8kb(D 

SacI-ClaI|!|ff>T- (014) ^:/c2 — .Jr LTS^iMfV^^tlf ^^f 5. 5kb©'f4M{z: 

y<:yh'^mm^n^ mM^^ Tim^^titzw^m^i^tco # b tb och i a pep4 

Aura3A ^^Ogataea minuta TK6:ft / ochl A pep4 A ura3 A adel A ^ ^Ogataea 
minuta TK7^<J:-^iS bfCo 

XHJi^ilU] • Ogataea minuta(D/>^^./jtfe^g:>:^ a — — 
Ogataea minuta IF010746t5^ J: «9 ^^a/it^fs^^^^L^. ^U«^<^I^Siaa?lJ^^^ 

(14-1) 

Saccharomyces cerevisiae (GenBank M ^ # # ; M18097) ^ Kluyveromyces 
lactis (GenBankS^#-i- ; A75534) ^^(DPEBlRU^CD^B^^^n ^X'i^^^ 

DG(L)NGHGTHCAG (ifi^lj#-^ 5 3 ) 
GTSMAS (T) PHV (I) A (V) G (ia^lJ#-8- 5 4 ) 

PPB5; 5'- GAYBKNAAYGGNCAYGGNACNCAYTGYKCNGG -3' (iH^lJ#-^ 5 5) 
PPB3; 5'.- CCNRCNAYRTGNGGNWSNGCCATNWSNGTNCC -3' (iS^iJ#-§- 5 6) 

-^J'— PPBSJir 5 /^ia-?'jDG(L)NGHGTHCAG(CL>^;£; 37*7^-^— PPB 3fi 

Ogataea minuta IF010746;^c7;)^-fe^DNA^^§y t IT'^-i' -h-— PPB5, ■ PPB3^ 
m\^^X,y PGR ( (94°C-r'30#. 50°CT'l^. IZ'CX'l:^) X 25f--r ^ /W)- ^^Tofc„ 
lit|>S^tufC/|x]0. 5kb(DDNA|^ff>T-^[HlJjXL. TOPO TA Cloning Kit V^T Pv-— =^ 

7°^:^ 5; KcDjf ADNAl|fr>T'{3:Pichia pastoris^ SlU^' Kluvveromvces lactis fefjfeCD 
(14-2) ^-f y — (Df-^^, 'Bca-T.^ ^)—=^:y'^ 

Ogataea minuta IF010746*5fet7)^-fe{2|s:DNA^a'«?' <^^JPSg?^-C^iff HJfeM 
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(14-1) vnbtif^Dmm^i^^'ti—y'ti^xmmm (2-2) ictfii£C7?;^fe^c^^§^^. 

y'"^ y — ^{t^LfCo Ogataea minuta (7)^-fef2|s:DNA^BamHI-e-bJ]i5^ TlJn^ 
;^«^^S!)m. 5kb#ifiC0DNAif>i-^yy^d^bIl]JlXU/c„ tH]l|XU;^cDNASff>T-^BamHI 
-T?-9]if. BAP^SU:^cpUCl8i: ^-r <>=^— iX3 vbfc^. :^liliDH5at5|c{3:j^^tem 

5 KpOMPBl J5 CI — b yto 

(14-3) :^SiE^iJ^3e 
7"^^ 5 KpOMPBl (DBamHI-HindIII^i|c(llll5)(^±tSSB^lJ^^ X^^^'^'BlV^ 

*^J6^b/cC5:<^— T-Y ^^^^^ i^— A;5S;j^^Ei-So CI o:^— :7">' y — 7=V 

^i/-7 l/-A;d^e>ti^$ixST5: ymnm (Sa^lJ#-^5 S) irPichia pastor is 
2SfO* KluyveromYces lactis a^feO /y^i c^ <^^B IWHitr^^fc i: ^tl^M7%. 

C^WJ15] Ogataea minuta(D/^i?^/tt'l5^?tM^(D'-f^M 

Ogataea minutacD ^^it{S^ ^ -x- — — <»: b fdff^^te^JCl i; o T . PRBfA Bi^ 

|115{e:^i-J: 5 :PffBM^^^Mi^^(DmO. 2kb(DClaI-SphIfJ^^£^3tis-^ {c 
b :7'' ^ ^ KpDOMPBl ^ f^M b fc„ f^itfe^^D^^^ X'O . ni^^^ i^/U 

bT.ffiv^fco ^j&feM (14-2) tc:iB<fe(Z)/vp^iitfs^^^^^i~^ ^ K 

pOMPBl/i^bBaniHI||lf>t^¥^t b. BamHI-e^Hf b. BAP^S bfcpTV19 A Sph (SphIT' 

^ifb. ^-i^B^^'L^ SpHIi^-^ h^l^*b;^c:pTVl9) 
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'Shtlfty^:^^ Kt^Clal-Sphira^tc:, MMm (8-1) {CfB^OpROMUKDBglll 

1^-r ^^claIi^-r hf-. Hindiiif--r h^sphiif-r K^ei-^tt-^'^xy >';!{7 — ^-C'j^ 

bfCo ^tbtLfc:/^^^ K^pDOMPBl<!::-^iS Lfc (11115) » 

(15-2) mmm 

(15-1) T'# fLfcpDOMPBl SrBaraHIT?^^ LT. I^Jfe^B^J (13-2) -e# i^fc 
Ogataea . minuta TK6^ ( ochl A pep4 A ura3 A ) ^ ^I/ Ogataea minuta TK7^ 
(ochl A pep4 A ura3 A adel A ^) dm^/-^^^:^ ?fe-e?F^@^l^^=fTo fcio 

f^DNA^BamHI-C-KHW pDOMPBl^^ f> :p.gt b fc5kb<^BamHIif ^t" (!1]15) ^^n — 

^-et^#Lfc#. 5-:7y^::r^;?^cr^i;?^^m (5-FOA) {ciilH4^^-r^^SJ^#b;to 
5-FOA Wtt* <^^#, ^DNA;^ BamHI "C-^ iff b . pDOMPBl hmM l^ tz 5kb (DBarnHI iJf >t- 
(11115) ^y'ti—zft U-C^^-y-rvj^f^lf^fTV^.. 5kb<^){4^{cy^^ K;5i':^fcbJ$ 
i^jie^^JiS^* ^ tLf:i*^^5a#l bfCo # tbfcochl Apep4 A prbl A uraS A 
^ Ogataea minuta TK8|^^ -'ochl A pep4 A prbl A ur.aS A adel A ^ Ogataea 
minuta TK9^<b-^^ LfCo 
CHJfe-^Jie) Ogataea minutaCD/i'mi^^^CD ^ u^=-Zy^ ^ 
Qgataea minuta IF010746^ J; 9 ™/it^^^C5^#, S:T^^ (^t^SSB^lJ^^^ 

(16-1) T^n— ^^cDi^fife 4- 
Saccharomvces cerevisiae B^^C>>r7yai-'l5T-:7 r ^ y — "Ci^^ ^ tbX -5 T 5; 
yg^ia^lj (Biochim. Biophys. Acta, (1999) Vol. 1426, p326) ^JStliL 
H(N)YDWV(T) FLND CiB^IJ^-i" 5 9 ) 
YNLCHFWSNFEI (iE^iJ#-^ 6 0) 
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PKR5; 5'- MAYTAYGAYTGGRYNTTYYTNAAYGA -3' (®a^lJ#-^6 1) 

PKR3; 5'- ATYTCRAARTTNSWCCARAARTGRCANARRTTRTA -3' (ia^lJ#-§- 6 2) 

:7' ^ — PKR5 {i T ^ y ^SE ^IJH (N) YDWV (T) FLND MJt U . 7 — PKR3 

/ ^ia^iJYNLCHFWSNFEiJc:*f;^:-r ^^^Sia^ij(DtiffifiioiB^iJT-fo Oo 

Ogataea nmiuta IFO 10746^ <D^-fe#:DNA^ i^M 't' PKR5, PKR3^ 

^V^T. PGR ( (94^-e30S'\ 50t:.-n^. 72'CT:1^) X25-^^-r^/^) ^frofCo 
ii*! ^ i^/C/^1J0. 6kb(DDNA8if>T-^|EllDl TOPO TA Cloning Kit^ffiV^T^ ci — = 

T Saccharomyces cerevisiae ^^(D/CTJl^^^^ "7 t ^ V ^(DT ^ / @!IB^IJ t iiSV^ 

(16-2) ^-r:/^ y — (^f^^. &i>*;^i^ y -^^i/ 

Qgataea minuta IFO10746^<^^-fe^DNA^a^ (D^lj PS^^-C^ir HJiM 
(12-1) ■C'#btLfcDNAi/f>H-^:?'n— bT^Jfe^J (2-2) l,Z§&m(D:^mi<l^\^^^ 
i^-rvxN^:7^y e/3 >'^^T7'<&ofco 2kb o Sac i Hfr^t- yiTO 

st^-^;as#?S-r^ ^#;tp3tL/c„ -^r-e-^ODNAiffit^iJ^ CI — ^^i/-f-^< , ^ 
7*7 y — ^f^^.by^Co Qgataea minuta<D^-fe^$:DNA^SacIT'-^ilf b^ TiS^ — 
•^MMMW^. 2kb#ig(7)DNAilfJt<lr'>*/^;6^£>lHlJ|Xbfc„ IhUIX bfcDNA^Jt^SacI 
•T?^»f bBAP.^mbfcpUC18.^ ^-r<>"— v-a :/Ufc=^. :^fli®DH5 a ^(c:?f^®^^ 

UT. 7>i':7^7y-%f^^bfCo . 
^tJ4000i5^ >':S:tfj^ODNAif>tt^^ci— bfc =« p — — ^^-Y >^ y ^^if — 

;^ ^ KpOMKRl ^i^^-r ^ n — ^ilj^ L fCo 
(16-3) :^Sia^m^ 

7"^;^ ? KpOMI^R 1 (^SacI^AI^>f (11116) (7)4gSia?IJ<^> X^m^i^JSLXJ^y"^ 

SB^iJ#-^6 3 (Z)l^Ma^iJ(Cii. 124#@/6^P3^&^ t9 . 1335# g "ell- ^ 1212:^ 
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^-i^fy l^-J^^^hmm^iz^T ^ ymUm (ia?iJ#-^6 4) t Saccharomvces 
C^iiSMl7} Ogataea minuta^D^mitls^jfe^^tpf-^M 

Qgataea minuta (^:> ^i?.4Ji ttfe-?-^-^— — <b b/dJf^K^J^fC: J: o KTRT^B:^ 
|1116{C::^1-J: 0 J7yW«ita:^5^CO0. 3kb(DEcoRI-Bgl little ^£^jtf5^^}C 

pOMKRl^Hindlll-Xbal-C^JIff. ^^M^iSs^mb. ^ <f — 3 >- b 7to ^^iixfc 

#e>tbfc:7"^:^^ K<^BglII-HindIIira{C, ^JS^J (8-1) (Cf5*t<DpROMUt;6^b 
¥il b/c3. 3kb(DBglII-HindIIl8ff>i- <b bTto # e> tb :7° ^ 5: KSrpDOMKRl 

ir^^ b7t (I1I16) o • . • . 

(17-2) mn^m 

MMM in-l) t?^#ttbfcpDOMKRlt:SacI-ClaI-r-§0^ bT. ^ife^J (15-2) h 
tl^fe Ogataea minuta .TK8^ (ochl A pep4 A prbl A uraS A ) ^U^ Ogataea minuta 
(ochl Apep4 Aprbl AuraS Aadel A|5^) icMM^^^^y^i^-CW^M^^^^':^ 

{*DNA^SacI-e^if b. pOMKRl75^^m^b/t2kbcDSacIiff>t (I1I16) ^^a-^rT^t 
b-ClMf ^-if^/f.iSr^TofCo ^(^rfSzi:. #±=^-e(t2kb(C/<>' K7)^'Mm$na;6K 

■e±§«bfc:^. 5-:7/^;^-D;t-Df^e;?i/^ (5-FGA) f^lfttt^^-f-^^^Sf^ b fCo 
5-F0Aitt4^(^^#.f*DNA^SacI-e-^Bfr b. pOMKRl 6 b ^c2kb(^SacI ®f >t 

(1316) *-7^o-:/i: bTS^^■tM^*:/i^JK^^^^TV^. 2kb<Di±m^y<:^ l^'tmm^ 
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m?3t^^^;6S|^*$nfcti^^51^X LfCo # b^fcochl A ktrl Apep4 A prbl A 
ura3 A ^^ Ogataea minuta TK10^^ ochl A ktrl Apep4 A prbl Aura3 Aadel Aj^ 
^ Qgataea minuta TKll^,!;^^ L^n 

Qgataea minuta TK-lOt^. TJ'Ogataea minuta TK-ll^t^/^^ ^/cz-^^ v-^^B 
(C^-f-O^g&^P^lfco S?^^"efe^ Qgataea minuta IF010746J^-C(i50 ju 
g/inl<Z)/N-r iJ^D-^-r v'VB^-^^i-SlT'l^— bT'=t p-^;e,^|ij^-j-^^S/ Qgataea 
minuta TK-lOt^. Qgataea minuta TK-11^-C}*5m g/ml(D^^^ ^ n -^-Y V^^BSr-a 
^i~^7°t- — h -e t — ;iS^< t±15aU^ce;i^o7ho Saccharomyces cerevisiae 

(Dmmmmwx-i-x. ^^-p-^^ v'>'B#09m^j{cM-ra^si4;js^:^^i:iit:e 

bT_b#-t-SCl ^ ;?)S^f5.tb-T:v^S„ X^X :zthh(D ORataea minuta ktrlA^^ts 

< o X V ^ s r <b jjs^i^ $ tbfc. 

^ /c Cl ^ (DOgataea minuta ktrl A ^^A Saccharomyces cerevisiae ochl A ^ 
CMMMlS) Qgataea minuta<DMmS!&&^(D ^ r2 ^=z::y ^jf 

Qgataea minuta IFQ10746^J: <0 Mm9 i&^^(D'S5L^. RXf^ (D^^^E^il^M't 

(18-1) y^T^—Zf(D {^jSfe Saccharomyces cerevisiae (GenBank^^S-^ ; L23752) ^ 
Candida albicans (GenBank^fi^#-^ ; U63642) ^^<D JIfm9 XU^^thXV^^T K 

y^lB^iJ ■■ • • ■ • ■ 

TSWVLWLDAD (Ma^iJ#^ 6 5 ) 
ETEGFAKMAK (@B^iJ#-^ 6 6 ) 

PMN5; 5'- ACNWSNTGGGTNYTNTGGYTNGAYGCNGA -3' (SS^IJ#-i- 6 7 ) 

PMN3; 5'- TTNGCCATYTTNGCRAANCCYTCNGTYTC -3' (ia^lj##6 8) 

zf^^^-^—pmsiiT ^ / ^iB?iJTSwvLWLDAD{e:>tif;;£; L, •f'? ><^—?mz\%T 5 y 

^SE^IJETEGFAKMAK (C^jJ^-f ^5 SlS^'J <0 ti ^fil (^IS^iJ T 6 o 

Qgataea minuta IF010746*^(D^^#:DNA^^M i: 7^7 PMN5, PMN3§: 

m\^x. PGR ( (94'c-e3o#. scc-ei^^. 72'c-ei:9-) y^2^^^^/^) ^n<:>rzo 
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m^M^ntim0.ikb(DDmm}i^\Bi^5Li.. TOPO TA Cloning Kit^ M^^X ^ ^ 
IT'^^^ K<>0 j^ADNAl|lf>i'^cl SaccharoiTiyces cei-evisiae jS.t/ Candida albicans ^ 

EcoRIT-.-bTJifU. T:^'n-;^m^^»j^. iHlUXb/Co 
(18-2) y^zr=7^)—(D'^i^. IBlX^:^^ ^^—=-1^^ 

Ogataea minuta IF010746^<7:)^#.#:DNA^11^ (D^iJPg^^-egOiff MMM 
(18-1) -e#btL:^cDNAlff>i-^:7°u-:7^i: UT^m^y (2-2) t^iS«t^^}fete:tJ&u>, 

y Ogataea nuiiUta(7:)^#,#:DNA^BamHI-t?-^ilf TjjJfci — 

;^m^^tt=^. 8kb#i£(^DNA^W>r^<>='VU/5>e>lH]l|3lUfCo IfilllX UfcDNAi/f^T" ^BamHI 

1^6000^ i::^ — ^^MiZ&(ODNAifr>T-^:7'i:i — b:^C=i — /-^-r y iJ!^ -fif- 
e/a J; 9 —^^^ri^'L^Co #^tL7h2f|i(D^t4:i^ IT"^ 
;^ ^ KpOMMl!f9-l ^^J^^^-f 6 i7 p — > ^51^ b fCo 
(18-3), :^S@a?IJ^^ , . . . , 

5: KpOMMN9-l(DApaI-Bglimigo(|l]17);:O^Ma^lJ^, ^^^^#::S:T>' >^ 

ifi?IJ#-^6 9 04g:SSa^lJtJ:(i. 931#gd>b^^* ?) . 2034#g -e^i|-t? 51104-^ 

:^^'Z^—-^^^hm^^tb^T ^ ymm^'i (@a?IJ#-^7.0)- t Saccharomvces 
cerevisiaej S^ t> Tandida . albicans a ^(^ i//W.9 3a:<g^M^<b<^^g III tfe d 
5. ^:}x.^*tL59%. 62%(7?T5: -efeoyto 
Cllj!)S^^!ll93- Ogataea minuta(D MmS>Ai^l^^^^W<Di^M - 
Ogataea minuta (D UJfAS m.&'f- — t UfcJf^Kfe^tC cfc o T . MNN^ i^^ 
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(19-1) m^i^^^m^ ^ ^—(oi^m 

75^?)¥^bfcl.2kb<^ApaI-SalIifK-^pBluescript II SK-(^ApaI-SallPHl {d^^A 
bfCo ^'htltiy^y^^ KcOXbaI-HindIIiratJ:pOMMN9-l;?i^P3^Bt Ufc2. 2kbO 
meI-BgUim)ir tMMm (8-1) {CfEite(^pR0MUl;6^e>^|t L.7t3. 3kb(^BglII- 
HindIIIBf^>^-^ ^#AbfCo #fenfc^^:5^5: K^pD0MN9^#ife bfc (mi?) „ 
(19-2) 

(19-1) T-# p3tL/cpD0MN9^ApaIT'^tt>f UT. ^ife^lj (15-2) X-m^htbtc 
Ogataea minuta TKS^ (ochl A pep4 A prbl A ura3 A ) ^ Ogataea minuta TK9^ 

(ochlApep4Aprbl AuraSAadel A;^) , RXJ^MMM (17-2) ;h.fc Ogataea 
minuta TKlOt^ (ochl A ktrl A pep4 A prbl A uraS A ) ^ Ogataea minuta TKll:^ 

(ochl A ktrl A pep4 A prbl A ura3 A adel A W) ^'VMM^^'^^^ 

#:DNA<lrApaI^BglII-e§[J^U. pOMMN9-l>&^bmfilbfcl. 2kbOApaI-SalI^M- (HI 

17) ^■^xi^—^ti^xD-'^i^m^^n^f^o 't(Dm^. m^mxi'i2.2khiz:y<>^ 

W^YPDmrnx^mm^Xi^mi^ti^. S-y;\^:tv2^n^^J:ym (5-FOA) \z.m^ 

^T^'^W^W^X.f^o 5-F0Al^tt^<^^fe^DNA tr^M^ DMN5; 

5' -AGATGAGGTGATTCCACGTAATTTGCCAGC-3' ( SE ^>J # # 7 1 ) . :S: TJ^ DMN3 ; 5' - 

TTTTGATTGTCATCTATTTCGCACACCCTG-3' (MB^lJ^-^ 7 2 ) ^^V^fcPCR ( (94°C-e30 

#\ 60t:"ei:9-. 72''C-ei^9-) X25i^-r^/W Srfro^Co ^(D'i^^. mkZMBi=f-i)^ 

Ufcl^d^ b . lkb<DiiiHDNAlif>T-7i)5^tB ^*Lfc„ -^i bixfciochl A mnn9 A pep4 A 

prbl A ura3 A ^ ^ Ogataea minuta TK12:^^ ochl A innn9 A pep4 A prbl A ura3 A 

adel A ^ Ogataea minuta TKIS^^ ochl Aktrl Aninn9 Apep4 Aprbl A ura3 A ^ 

72 



wo 0 J/091 431 




PCT/JP03/05464 



^Ogataea minuta TK14|^^ ^U^ochl A ktrl A mnn9 A pep4 A prbl A ura3 A adel A 
^^ Ogataea minuta TKlSWt-^^ i^fCo 

Ogataea minuta TIa4^t^ ^I/ Ogataea minuta TK15^<Dy^^ j/n-^^ ->l^BltZ 
M-t ^ ^.^i-^^m-<tio i?^l^-efe 5 Ogataea minuta IF010746:^-I?(i^J£f5!l 
(17-2) tdlEifeUfcJ; ^\C50ng/ml(Dy^4 iJ'' ci -v-T ->^B^'a 7° 1/— h T? =i 

n=: — ;65tB3^i-§;0S^ Ogataea minuta TK12^. 25.t)^ Ogataea minuta TKlS^-CJi 

tt^-ofc^ i o T w ^ OOgataea minuta mnn9 A ^{Clo T t) ^0/5^^ < ^.C o T 

CllifeM20] Ogataea minuta<7:>T/U =3 if (>4fly/) jg:>fe^(D:^ n 

Ogataea minuta IF010746;^J: V) AOXTA^^fO'^'^^ :S.t/-t: COi^MB^'J^^ ^ 

(20-1) :/a— 

Pichia pastoris (GenBank ^ ^ # ; U96967 , .U96968) ^ Candida 

boidinii (GenBank^^#-i- ; Q00922) S 5fe(Z> T/l^ =i — /l^;^^ v/^' — if T-#^ $ 

GGGSSINFMMYT (ffi2?IJ#-§- 7 3) 
DMWPMVWAYK (Sa?lj#-^ 7 4) 

PAX5; 5' - GGNGGNGGNWSNWSNATHAAYTTYATGATGTAYAC -3' • (ia^lj#-ir 7 5 ) 
PAX3 ; 5'.- .TTRTANGCCCANACCATNGGCCACATRTC -3' (ia^IJ#-i- 7 6) 

7"^ PAXSiiT ^ / ^la^ljGGGSSINFMMYKd^J^:: :7'7 -r— PAX3{*-T 5 

y ®5ia^ljDMWPMVWAYK{C>!tfSt"S:^S@H?iJc^+Sli$I<DiB^lJ-efc 5o ^ 

Ogataea minuta IF010746^(^^fe#:DNA^i>M <b 7"^ PAX5. PAX3^ 
ffi^^T. PGR ( (94'Ct?30#. SO'^'ei^. 72'C-ei^) X251^-l'^/V) ^frof^o 
•tiit'l$;^X^c,1^tll. lkb(^DNA||fJt?rlEjJUi TOPO TA Cloning KitSrffl V>Ti^ a — 

-fvy^^ K(^if ADNAif>H"J-Pichia pastoris] ^rJ^ Candida boidinii ^5fe(DT/V=i 
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(20-2) ^'Y:7'^ y -(^{tJ^fe. RXf:^^ V —=^>'^ 

Qgataea minuta IF010746:^(^^fi{2|s:DNA^fl^ ©^JPS^^-C^lfr ^Jfiif^J 

(20-1) T'#bti.fcDNASff>T-^7"c3— bTHJfe^J (2-2) (c:ia^<D;^?feJ;itJ§v^. 

y — ^^t^b/Co Qgataea minuta (D^fe#:DNA^HindIIIT'^i<f T;{/' 
13— P^S^^Wj:^. 6kb#iffODNA®f>T-.^'>*/^5&^e)lHlIjXbfc„ [h]J|X b fcDNAiff >]- * ^ 
HindIII-t?^^b;^cpUC118t 7^<>''--:/3 i/bfc^. ;'cflt0DH5a*5^{c:jff^®^iab 

;^ ^ KpOMAXl^i^i^i-S^ C3— iX^^^bfCo 
(20-3) :^Kia^iJ^^ 

KpOMAXl <DHindIII-SmalM*^(lEll8)cOit£iB?iJ^. X^^mi^:^!.^ 

iB?IJ## 7 7 <7)i^Sia^lJ(-fiC 2349# @ ^.^^^ 9 . 4340# @ "C^l-t? 5 1992±g 

l^^yi — Ad^bti^^tlST 5: y ^Sa^^iJ (@B^iJ#-^78) ^ Pichia pastoris 
jSiU^ Candida boidinii a3te(7)T/l^=^— <^^lRlti^li"<^c t 

(21-1) ^aOat{K^:/ci^-i5'-i:^-^^-i5^— \i:i^1£ofcl§m;i7-fe:y h (Dm 



Qgataea minuta (7^ yjflf7^ ^^:7°P ^ — ^ — (gB^lJ#-i- 7 9 ) ^iJ' — — ^ — 
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' A0Xr M^TZfr2=e — i$r — ti? — ^^- — i^ — t(Dmi^Xhal^ Smal. BamHI^Mi^^ 

0AP5 ; 5'- CTGCAGCCCCTTCTGTTTTTCTTTTGACGG -3' (@d?lJ#-§-8 1 ) 

0AP3 ; 5' - 

CCCCCGGATCCAGGAACCCGGGAACAGAATCTAGATTTTTTCGTAAGTCGTAAGTCGTAACAGAACACAAGA 

GTCTTTGAACAAGTTGAG-3' (BB3?iJ#-§- 8 2 ) 

OATS ; 5'-CCCCCCCGGATCCGAGACGGTGCCCGACTCTTGTTCAATTCTTTTGG-3' (iHJlJ#-^8 
3) 

OATS ; 5' -CCCATAATGGTACCGTTAGTGGTACGGGCAGTC-3' (Sa^!l#-^ 8 4 ) 

miSfC^-f pOMAXl^lr^tM^ ■^^OAP5tOAP3^fflV>^PCR ( (94'C-C 

30|:!'\ 55°C-ei:^. 72°CXn^) X20-^^^/U) . :7°^ ^ -e— OATS OATS V ^fc 
PGR ( (94°CT-30#\ 55°Cr'l:9-. 72°CT-l5^) X 201^-^' /W ^=fTo/Co 
tKDi^m^tltcO. 5kh, 0.8kb<DDNAiff>t^lHll|Xb. TOPO TA Cloning Kittr>ffll/^T 

^ n — ^^31^b:^Co O.Skb. 0.8kh<DWA.mm)iit^tl^th, PstI-BamHII|$lT>T- 
^•C/BamHI-Kpnliffjt UT^^IbfCo pOMAXK^Pstl-BamHIiPHl (CMjilif^G. Skb(^ 
PstI-BainHIIiff>T-^#AUyh„ fetb^bT'^ ;^ ^ KcOBamHI-KpnirBll^lO. 8kb 

(DBaraHI-Kpnl m)i trMA L fdo J# H 37" ^ 5 K ^pOMAXPTl t b ( 1^ 
18) o ■•• • • •., . 

. pOMAXPTlfiXbal. Smal. BamHI^P^itCrJI-jfejUS^^^A b#<5A0Xlit^^^:r n 

(21-2) [m3MB^^miR-^—:t} — t \^tiAan^&^^-^u^—-$'~-t^—^-:^^— 

llife0iJ(5-2){;ifB«t(7)pOMURl j; «9 b fcOgataea minuta URASmiSil^ ^ tS' 
3. lkb(^BglII-HindIIIiff>T-^pUC19(DBamHI-HindIIirH^tc:^Ab:feo ^hfltc-yy- 

K^pOMURSi:^^ bfc (mis) „ pOMUR5^StyI<^SacI■b^Ii'f^ 
Apal !; — ^^A b/Co #btl/fc7'7;^ ^ K^pOMUR6^^i& bfCo pOMUR6Sr 
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pOUm-Xt-^^LtZo pOMUR-X^Sall^if. ^m^t^mim^. NotlV >:ti — ^m?< 

#P>ttfc^^^5 KtrpOMUR-XNi^ig LfCo ^J6iM(2l-l)|5^(7?pOMAXPTl J: 
W-M U fe Ogataea minute AQXJM^:^ ^° ^ — i^ — t — ^ — i,Z X ^ 

■^^y V ^-a tfS. lkb(DHindIII-KpnIif>T-^pOMUR-XN(7:)HindIII-KpnlPHl{C^A L 

tLo "^hf\.fLZ^=7::^% K^pOMexiu<i:^iS bfc (mis) o 

^fcpOMexlU^Bglll^Klf^ ^^T^iS^S^. NotI y >;;{7-^#A b/^Co ^hix 
fc 77" 7 ^ K ^ pOMexlU-NO <b U fc ( HI 18) » pOMexlU-NO i ^) ^ ^ b 

Ogataea minuta yiQ^it{K^:/c3 — — .J: i?' — 5 ^ — :^ — j: -5^|i;3& ir h 

^-^tfS. lkb(^HindIII-KpnI»f>i-^pOMUR-XOHindIII-Kpnir^{c:^AbfCo #btt ' 
fc:7'7;^5 K$rpOMex2U^^^ b/c (018) „ 
(21-3) G418if=i-tta^5^^iltR-7 — ;{7 — bfc,W7il<S^:7"n — ^ i?— 5; 

^»J4 };ifB«c (^g^/^-S^T" D ^ - — t ^ — 5: - — J: 5 G41 siftt jt-ls ■ 

h^:#i-5pOMKmRl^PstI^6|ff. Apaiyv;^ — 

bfco # ^3tLfc7"^ ^5: K J: 9 G4181t'l*ate^^m/^7-fe 5^ h ^2. 3kb(75ApaI- 
KpnIilf>T- ^ bX^^t b. "^M^A (21-2) {c:fE«c(7)pOMexlU-NOOApaI-KpnirBl(-^A 
b^o #e5tt;fe.7"^^ ^ K^pOMexSGir^ife bfc (I1I18) » 

(21-4) vi^it'&^triltR-^— — ^ \^f^A0XMBi=f^\2=e^'^ — h ( 

^2i^?ij7{Zl|3«4OJ^it{K-?^Sr-^tfp0MADl^SniaI^ilf^, Apal y ^-^ — ^^As 
EcoRV^I^:^, Kpniy >;^7 — ^igA. MiClBglll^H^f, NotI y 

io^^y y §r3. lkb(^ApaI-KpnIIif>t^ b T^^f bV pOMexlU ^Apal-Kpnl bT^ b 
jXfc Ogataea minuta ^Ifl^it'e-^ ^ o ^ — — — 5; — — i ^ ^3^;57 ir 
5^ h ^ -g- if Apal-Kpnl FbI ^ A b fd » # b i^ IT" ^ ^ K 5r pOMex4A b 
(1^18) o ^ ' • ■ 

(21-5) /N-r v->'Bl|-t4it'fs^^il#^-x— :;{7— i: bfciai73t<s^:/n^ 
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HGP5 ; 5'- GTCGACATGAAAAAGCCTGAACTCACCGC -3' (ia^!j#-^ 8 5 ) 
HGP3 ; 5' - ACTAGTCTATTCCTTTGCCCTCGGACG -3' (ia3?'J#-i- 8 6 ) 

^n-x-^ v/^-BMttit^^.Sr-g-tf 5 KpGARH (Applied Environ. 

Microbiol., Vol. 64 (1998) p2676) ^ftMirb. :7° ^ HGP5 HOPS l/^ 
fcPGR ( (94°CT'30#\ 50:t:-T?l^. 72°Cl?lr9') X20i^-r /V-) ^fTofc„ ±ii|ii 
^;^^fcl.0kbC»DNA^>^^IH]i^JlL.•TOP0 TA Cloning Kit^;^V^T^^ a—^^V^ L 

fco l.OkbOffADNAif SalI-EcoT22IlSff>T-^ U-C^gfb. IIJfeM3T'«^b 
;^cpOMGP4(DSalI-EcoT22irB^(c:^AL'^Co #b;h.yt7'^;^ 5 K^pOMHGRl i b 
f:io ^btLfcIT'.^;^ 5: K^Hindlll^Kff. Apal y - 

3. Okb£DApaI-KpnIiff>T- h \^-CWm (21-2) (Clf5S<^p0MexlU-N0<DApaI- 

KpnlFHltC^A U/Co . #f>tLfc:7'^;^ 5: KtrpOMex5H«b#^ b^h (12118) „ 

^ •^JfeM3{^f34fe<OpOMGP4ct !9^4£5ftfe^=-7'cr^ — — ^ ^ — — j-^^ 
^^m^:^-^ y h^2.0kb<^HindIII-KpnIi: UT^gfb. MMm (21-2) izmM(D 
pOMUR-XN V RXJ^^MM (21-4) {CfB ^ pOMex4A O Hindlll-Kpnl m (pOMex4A fi 
pUC19-ADEl^-g-tp|iff>i-) (C^AbfCo #f>tbfc^7^ ^.K^-^tL-eiXpOMexGPdU. 
<S.Z^pOMexGP4A,!r^^,Ufc .(mis) „ 

C^Jfe.M23] ^flOit -fi^ 7° P ^ — ^ ^ — $ — — 5 Aspergillus 
saitoi ^^o!-l; 2-^Vy-->^— ^^|§m:7°^^ $ K<7)«^ 

^M^i|ll<7)j; 0 (C Ogataea minuta - Aochl^ tC. a -1, 2-^:x/ v'^"— if^lgja 
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a-1, 2-^>y i/^'— if ^^li-t^SOgataea minuta A ochlW (Di^f^ ^MM b tz. 
^^^'i±^mmm.^^t\^X. rJ^-^/U^^Z-^rv-VI (apnS) (Diy^'-TjU^ 
^IJ^T5: y7fe4S{;i^L. ^«/hJia#: (ER) "m^'^if-i-JV (HDEL) f^ji;/^;^?^ v-^fe 
y^t^^-t~ 6 Aspergillus saitoi fe^ a -1, J i/^ — if jS-g^ (J. Biol. 

Chera., 273 (1998) 26298) ^^V^fc„ f^it^H^^-a-tfl/^ ^ ^ KpGAMHl^^M 
:7'^>r-=5'— ; 5'-GGGGGGTCGACATGGTGGTCTTCAGCAAAACCGCTGCCC-3' (ga^!J# 
-§-8 7) . :S.tJ*5' - GGGGGGCGGCCGCGTGATGTTGAGGTTGTTGTACGGAACCCCC -3 (iB^IJ# 
-i-8 8) ^fflV^T. PGR ( (94°C-e30#\ 50°C-ei:5>. 72°C-e30#) X20-»f^iJ7 

ODNABlrjtSriHillXb. SallirNotlT'^^bfc^. pBluescript II SK-(^SalI-NotI 
Wfd^AbfCo ADNASlf>T-Oi^£@B^iJ^^^b. E UV^ig«a3?(I.^Wi-'5 c 
— ^'^ilfeUfCo #P);jxfc:-7"^;^ 5: K<7)BglII-NotirBTiC, pGAMHl i «9 U 
a-l,2--^i/.y v-iJ^— -fe'it^Kd^F^BglII§P^a:T^^i^01.2kb(DBglII-NotIif>H-^ 
#ALfeo w<D:7'7;^ ^ K^paMSN,i;^iS Ulfeo pal^iSN^Sall^gJf^ ^^t^SS^S 
Xbaiy V>t7 — :^^Ab:feo K^paMXN^^^ U/do ;^-e 

paMSN^Notl^l^if. ^?S-7fe$re^S'#x BamHl y >';^ — ^^A L/!i„ no:?"^;^^: K 
^paMSB<i:-^iS L/Co paMXNSrXbal-Apalfi'ft: b a -1, 2— ^ >'/ iXi?'— ^'it'fe^JiiJfD 
^J^^-^tfO. 4kb<DXbaI-BglIIilf>T-^. * fcpaMSB^Apal-BamHI^^'ft: b a-1. 2-^ 
>-/ v'i?' — -^jt-IH^T^JfE^i^^/^tPl. lkb<75Apai-BamHlEgf;fT-^m^b. 
(21-2) fBife<^)pOMexlU. :S.t)«^Mi5'J (21-3) i5<fe(^pOMex3G(^XbaI-BamHIIfBl \Z.Z^. =7 
4 ^-'^^ ^-f^lJ: «9^AbfCo #btT./c:7'7;^ 5: K^-^tl.^'tUpOMaMlU. pOMaMSG 

C^li5^j24) . A'spergillus saitoi 5fe a -1. 2— ^ >^ / — -^jtfe^^^J. 
Ogataea minuta A ochl%C7:)f^J^ M^lj^l^ 

^ii^?y23T# b tLfcipOMaMlUi^Notl-C-^ilf b. (10-2) -e# e> ft Ogataea 

minuta TK ( ochl Aura3 A) ^MM^^l^tLo % ^tltiJ^MU^i^(Dmi^ 

a-1, 2-^>'/ iy^-'^m^^m^ LfCo BYPmm (0. h n ^'>'-<— 

i%^-e^^;^> 2%n^]) vi^. looniMU v^;* y l^'i^^I^ff?^pH6.o. 0.5% 

7« y —/I') T't§^ \.tLmM^^i^%:MW b> 1 %TritonX100, ImM PMSF(Z) Ao 
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mS^i^mm^ntLo :ifl^M^^m\^. 2 O pmoliOManSb^lp (^.m^M) ^ 

m^. 27mx'iQ-^7b^(b6o^R^t^^-^tio^!tik^Mi'mm^^m^^tLm. hplc 

iJ^h, : TSK-Gel ODS 80TM (6X 150mm, J^y— ) 

"mm : 1 . 2m 1 
^£ii^#:A: lOOmMf^^T ^'^^ A p H6. 0 

B: lOOmMi^^T>'^— A pH6. 0 + 0- 15%:/^$^^—/^ 
05> A=70%. 12:5>A=0%<Dil:^^^^<fel@B 

miniita TK3-A-MU1^ <h L fCo f^®^]?$r^^BYPM±$iS-e±ft# L. ^ffl^S^^S"^^ 

^(7y^M^mi9iC^i-o Jl!i^g:^^A{Ccfc$1^-rX^:^(C J: t) > Ogataea minuta 

TK3-A-MUl^{iMan5GlcNAc2^^{C:^^ Uyto t:im^B^ ^ A {C i S ^at^l^K^^O^ ^ 

mm:^2 . . 

6 

^3 6 

Manofi Manj8l-4 G)cNAc5-I-4 GlcNAc 

3 

Manorl 

^MMm25) •- .4Qyij^fe^^P^ — ^ — ^ ^— $ ^ — ^ — t;i J: aSacchatomvces 

cerevisiaea?!?^ —if ^lg.:7°7 ^ $ Kg3l#|g ■ 

Saccharomvces cerevisiae (GenBank^^#-i- ; V01311) CO ^ 1^ ^ -^^ — 
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{ SUC2 ) jt-fe^^^PCRfCt o rife^f UfCo Saccharomyces cerevisiae S288C^O. 

^ ^ mk ^ m m. h T'^-Y-v — ; 5'- 

GGGGACTAGTATGCTTTTGCAAGCTTTCCTTTTCCTTTTG-3' ( IB ^!) # 8 9 ) , :S t/ 5' - 
CCCCAGATCTTATtTTACTTCCCTTACTTGGAACTTGTC-3' ( Sa?li#-§- 9 0 ) ^ M V ^ T . PCR 
( (94°CT'30#. 50°C-ei57-. 72°CT-1. 55» X20i^-f^;^) ^^fofCo igilil^fL 
;^c^^l.4kb<Z)DNA|if>lt^lHlllXU> Spel irBglll-C^if Ufc^x H;^^!) (21-2) fB^c^ 
pOMexlU, :5.t>'|lit^?iJ(21-3)tai5(^pOMex3G<Z?XbaI-BamHirBl(C^AUfcio #6>;h.fc 

C^^i0'!l26] Aspergillus saitoi 3fe a -1. 2--^ ^ / ^' - if at 
Ogataea minuta <?flyijS:fe-?-^^J^-^<:D Saccharomyces cerevisiae^ 

mMm25 -e ^# ^5 tt fc pOMIVSG ^ NotI X'WWr^^. MMm 241:: 12 tfe <D Ogataea 
minuta TK3-A-MUl^{c:#A b fCo ff^^lc^t^ ^BYPMi^ilil (0.67%^-©— hd'Jr'-:/ 

200 jLi ic^ 2 %i>-3 ;^^^iPlOOmM h y "^7 :7 ^ — (pH 5. 0) ^^^-^ Ufc 

37°CT'10~305>rBT^ ^'^^r^-^^ h ^i^;:iiS2/i 1 lc7>i/yU'=i — ;3«^-7" 

i/zl^ri — ;^{c: J: "p^-fe-f-SSS^fe^ (505nra) ^m^L-tio * d^o 
^-a^Ogataea minuta TK3-A-MU-IVGlt5^-e {:i/1itj600mg/l±^ife 4" ^ ^--^/P^— if 

CII:^^J27) 26 X tl fern ^^^m^m-f- ^ Saccharomvces 

cerevisiae^ — ^(Plt^lftit^fff ■ ■ . 

. -H ■ . ♦ . . ...» 

^%M26-^^#bi^fc Ogataea minuta TK3-A-MU-IVGi;^<7:>t^*_h^t ^ T ^ = 
YM76PSrJ1-5iiiJ^T'^)^. I^-T ^ A n ^ h 17 ^ - 

-ifM^^*tMU;to r(D®:5^^)^,^lt;^b^M^!jUcfsmt^:^fe(^TPA»*&^ 
MHi^^pi^L^Co HPLacj;^^^^if«llife^!lii{cfgicO::;^jfe(c:T^To7to 
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^—^(Drnmy^Q 0 %UAJlMan5GlcNAc2:e)^b1t^$tLTV^:5 n ^;6$^^tbfcio * 

fcm^S:^ 7 J; ^-mm-M^Tb^ h C OMan5GlcNAc2{t ^;5fii^!j24{CtBmfDt#itst2cD 

Man (3^1 >^ 

■■ ' • 6- ■• ■"■ 

Man 1 
3 6 

Mancifl IWan)Sl-4 GlcNAci8l- 4GJcNAc 

3 

Manorl 

{MM^^\2%1 • b h^#:a'S^:6S^A^;h.fcOgataea minuta g0yiit--f5^?^^^ 
CO'i'^. ^^-^COAspergillus saitoi ^ ^ a -1. 2-^ ✓•^ 7 -^^^ tfiM-lS-^c^^A 

H;^-^] (15-2) t)tL;feOgataea minuta TK9^ (ochl A pep4 A prbl A ura3 A 
adelA) fCfett •^G-CSF^itfis:^^K^&^AUfc„ 

^-finit: hG-eSFtrL#:M:^^^-r:/y K— ^t^-f^^fi. ^Tt h G-CSF ^ iai^ b 
Tl':^b<^;^?fe (Pro.c. Natl. Acad. Sci. U. S. A. 97(2), 722-7(2000)) {ilj; 

mi4^. p348~364) fcBL. B*IBJ8S^-^r>;^ ^oin— ^^Ipjgg 

Welschof, \kh(0:)5^ (J- Immunol. Methods. 179(2), 203-14 (1995)) ..(C J; 

]^_b©>^fet::J: «9#btbfctrLG-CSF^^st^^ (iB^iJ#-i- 9 1 . ^^^K^tL-B 

ymSfi?iJtfSa^iJ#-^9 2ic:^-r) , ]5.T>^fi^^iH5d^ (@B^iJ#-§-9 3, 3 - K 

T $ / ^Ba?iJ^@a^iJ## 9 4 {;i^f) ONTlcMiJfCXbal V:^; — :^ /cC 

*«t;iBan.Hiy >';i7-^#ADU. ^^SUSd^^^Jfe^iJ (21-4) iC|BmOpOMex4A 
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OXbal-BaraHI-ih-Y h-^. Mm^B^^MM^ (21-3) \^^m (DpOUexZG CO Xhal- 

it^. Ogataea minuta TK9t* ^ jllM<$fe?f^^feJ^ L # b ;3^.fc:?^^^|g^^^2^ ^BYPMG 

m±1p. (o.67%^m- h D'>">'-<-;^. i%^-S:^=¥^. 2%/i<i; hi/, lOOmM!;:^ 

— if -e 7 --^.^i^ $ n/c jrc t h igG t :y v-mw ( t ~> ^ 7 r /i^-^ i^r /< 

^y/KT) {c::7*a 5^7^-0 ri^'b. :x , 'i^ 0 ;^^^) ^m\f^-c 

t:y-:^in;#: {looo^^m ^^^-foiBs (o. i 5M<D:i:±^(DAo/c h y 

ICte^#:^jltRU. Ogataea minuta lY.9i^^^(Olin.W-^M^'k Ogataea minuta 
TK9-IgBl^^#iS b:feo 

iJfe};: Ogataea minuta TK9-IgBl^tC Aspergillus saitoi ^^fe a -1. 2*^ >^ 7 v'i?' 
— if^-fe-^^^AbfCo ^iS-^J 2 3 -e^^^L/c:?"^;^ ^ KpOMaMlU^ffl V^T. 1^ 

v-iJ?*— if^3^^^(^31^^ifTo:^c„ -^rt^Jg:^, #btLfc^^ Ogataea minuta TK9- 
IgB-aM^t#^ LfCo Ogataea minuta TK9-IgB-aMt^^BYPMGt$l&-e20°Cs 720#Pb1 

^(D'i^m^m2 1 Ogataea minuta TK9-IgB-aM*^fi, 1nWM0.it— 

gtC Ogataea minuta 7K9-lgB-alA^(Dt^m±W^T ^ =' l^YU76m^ ^i^mX'M 
lit. SUMiUhm^. ?xoteink:^ M.^ Y — (Hi-Trap ProteinA HP. 

it;: J; ^iniiW^^^J^Mb/c: (EI22) » r ©^#:;ismi^.T'fc5G-CSFi: 
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IgGt :yv?^^^^V^. -^rt^^tiliiJifStcipCT^Tofco -^(T^Jg;^^!!! 2 3 t;i^-f- 
Ogataea minuta JK9-lgBlW:b^M±l^tltfii$^^^^1ffLW.V:h^G-CSFt'i^^-t^ 

MM^i2 8 -e^Ufc Ogataea minuta TK9-IgB-aM^^^^VNT^S • MM ^ tbfd 

irCl*. :5.t5l^1^CO;^fe-T? 0gataea minuta TK9-1rB:)^ X ^f^m^^mF^m . 

J: X^^^fro/Co ^(D^M^m2 4 iC^-tibK Qg^taea minuta TK9- 

IgB**<D^@li-^,^f*:«^i^^fiMan7GlcNAc2;6S^^^-efeo^::;6S^ Ogataea minuta 

TK9-IgB-aM*OifcSi--5^#;<^^0{^3EfCMan5GlcNAc2T-fc D , PtfLt^M c^^^-Y 

SMMM 3 .0 ] . Ogataea minuta(D//IS3 (4 ^ c^"' V^ — /l^-^^' jJ ±U—/U-V l^M- 

Ogataea minuta IF010746t^J: ^ ffJS3M^^(DWL^^. (Dm.^mm^:^^ 

(30-1) -iTv—zfcDi^m 

Saccharomyces cerevisiae ( ^ ^ # ; CAA27003) R Pichia 

pastoris (Q92447) S5l5(^^73^at^^iii#>"ei^#: ^ tbT V ^ -5 T ^ 7 ^IB^lJ 
VGFLDHM (SB?!1#-^ 9 5 ) 
PSTKGVL (iE^!l#-S- 9 6) 

PHIS; 5'- TNGGNTTYYTNGAYCAYATG -3' (ia?lJ#-§- 9 7) 
PHI3; 5'- ARNACNCCYTTNGTNSWNGG -3' (@E^!|#-^ 9 8 ) 

^^-Y-^— PHI5(*T ^ y^iH^iJVGFLDHM{C^^J^;;L. :7°7^ PHISfiT ^ / @^ 

Ogataea minuta IF010746**O^-fe^DNA^^M t Ux PHIS. PHI3^ 

83 



wo 03/091431 



PCT/JP03/05464 



m^^X. PCR ( (94°CT-30|:!'\ SO'CT'SO^, 72''CXn^) y<25-^^ ^ ;V) ^^ro/c 
±g»l'i$tl.fc7^^0. 5kb(7?DNA|ffJt^lllltKL. TOPO TA Cloning Kit ^ffl V^T n — = 

Zfyy^^ Kt^ j^ADNA^Jt tCl Saccharomyces cerevisiae ^t/ Pichia pastoris fe^ 

(DHis3it^^ii#><^T5: y^ia?|J.^^^v^^BlRH4^^^oT ^ y miB^y^^- K-rs 
(30-2) y -<^'(^^^ :s.t>*:^^ i; — ^i^^ 

Qgataea minuta IF010746^<D^-fe^$DNA^a>«? <^^JRS^^T?-gaif HM^lI 
(30-1) -e#P>tLfcDNAilf>T-^:7'D-^^ LTHife^aj (2-2) ^^fBffeO:^fe}^l^^feV^ 

y — ^f^^UfCo Qgataea minuta<^^fe#:DNA^PstI-e^ttif T:**n- 
:^m^^«J^. 4kb#iatODNA^>T-^>J^^/V:e»^felEll|XUfci„ |l]llJlb/cDNAB)T>i-^PstI 
-ir-SOltf UBAP^HUfcpUCllS^r — ->3 ^-bfc^. :*:^^DH5 a ^tCJF^Sfeife 

;^ 5 KpOMHIl ^^i^-f § iJ' n — ^51^ UfCo 

(30-3) itSia^ij^^ 

IT'^:?^^ KpOMHIlOPstl-Pstl^i^dil 2 5)<D:^^iB^J^^ 7" 7 - — 

ia^ll#-^9 9 (D^£@a^lJ{;:t^. 1839# "9 . 2552# @ Til 7141^ 

>'^:7 1/ — i^jft^bti^^tbST $ y miH^lJ (aB^J#-^10 0) t Saccharomvces 

cei-evisiae ^I> Tichia vastoTis ^^(D//IS3iAi^^M'-^ t (D^Bm\k^m^fc t C 

5^ ^tb^'tb73%. n%(DT ^ y^m:^m—Xh<)t:Lo 

IMMm 3 1 J Qgataea minuta<D NJSm^^^m^CPi'^M 

Qgataea minutaJ^ij^it^^^-^— — ^ Lyt^f^^^^l^ J: o T. NISM^^ 
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mMmi8-i)izmm<DpRomi^Bgiiix^iDm. w-m^^inkm. EcoT22iy — 

(30-3) l^n^m'DBisMB'rm^^^i-^y^:^ 5: KpOMHIl^PflMI-e-BD 

K^pOMHI2i^ife LfCo pOMHI2^EcoRI^SalIT'-^^ b. EcoRIjo J" t/Sall-e^^ 
bfcpBluescript II KS+^ ^ ^ 'Jr — S/ g U^te # tb^'t 37'^ ^ K^pOMHI3^ 
^^\^fZo pOMHI3?fBtgI-T?-g01*/f ^?t5fei^^abHindIIiy .Jr^-r — 

v^3^^b;t„ #b4xfc:7"^;^ 5 K^pOMHl4t-^iS bfco #b;Jxfc7'7x^ ^ 
EcoT22I-HindIIiP^{::pR0MUHT/!)>b^lf bfc3. 3kb(^EcoT22I-HindIII|ff>T-^^A b 
fc„ #bi^i'c::7•^>^ 5 K^pDOMHIl^#^ bfc (|li2 5) » 

(31-2) mn^^ 

^MM (30-2) btu/cpDOMHIl^BamHI i:XhoI-e-ga©f bT> MMWil (17-2) 
b Ogataea minuta TKllW ( ocAi /I ktrJ A pep4 A prbl A ura3A adel A) (r fl; 

2 6 0m) 

DHI5; 5' - GGCCCAATAGTAGATATCCC -3' (ia^!j#-^ 1 0 1) 
DHI3; 5' - CACGGCCCGTGTAGCTCGTGG -3' (SH^lJ#-^ 1 0 2) 

PGR ( (94'CT'30#, 60°CT'l^. 72''C-T?2:^) X25f--r^yU) ^^otZo El 

tiir^J-i^-ym: (5-FOA) }C»tt^.-u^-rt*^^# b^Co 5-FOAlf'tt|5^(^^#,#:DNA 

^Ir^Mtb. iT'^-r -^-DHIB. DHISlr^VNfcPCR ( (94''CT30#. eO'CTl:^-^ 

72'Ct?355') X25f-^^/V) ^ffofco EI2 6 {C^-r J; 5 i^it^^;^^:^^^ 
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L-ti^t^h. 2kh(DtM'^Dmm}ii^^iii^flfCo t^ochl A ktrl A pep4 A prbl A 
ura3 Aadel Ahis3 A ^ Ogataea minuta YKl^ t-^^ \^t:i^ 

MMM (30-3) i^fd.M(DffIS3i^^^^^t^pOmil^Sacl-mWf U^ft^^^S^x 

EcoRmmi^^mmii^mmm. Notiy vv??— ^^ALfc:7°^:^5 K^-m^Lfc„ 

#bn/c:7'7;^^ KJ; !9i(7^a'&^^m;*-fe5' h ^2. ekbOApal-KpnlBffJti: 
^Itb. pOMexlU£DApaI-KpnirB^»^#Abfc:„ '^hflf^Zf^:^^ K^pOMex6HS^ b 
(El 3 2) o 

^JS-f^d 2 5 t'ttfcSacchatomyces cerevisiaeS — if jii'lK^:^' 

•^tf/^tJl. 4kb(DSpeI-BglIIilf>T-^pOMex6HS<DXbaI-BamHirBl(-^A pOMIV 6 HS^ 
^-^^LfCo pOMIVeHS^Notir-^^m^ (31-2) {^IfBafeO Ogataea minuta 

YKltSjclC^Ab^ho ?^W^m**^BYPM±t±-l6 (0.67%^-e::^ 1-^ n>;*^-<-;:^, 

/l^iJ^— if?Stt^^pjJ^bfc„ -r?'.C*3*,ai:i:%3iRLfc2M l<^t^«-ht*.J:. 200 1(7:) 
2%i>'3^^'^tPl00niM i^^-:?- h y ^7 3.^-^2/ -7 T — (pH 5. 0) Sr?!-^ bfc^ . 37'C 
-eiO — SO^PsM :/^r^-<— h ^/^:v^2;u 1 ^bQQn\(D^'';V=i—:;z.y-:;c^ j. . 17 

:^\z.X^^'^•t^WL%^ (505nm) Sr2l!l^l>fc„ ^©^Ogataea minuta YKl-IVHl 

C^M-^lJ 3 3 3 Ogataea minutat^Z^^i' (3-^ y7°P t:Vl^y >■ J^MJ^Tk^^^) 
jtfe^O^ P>-::r>^>/ 
Ogataea minuta IF010746t5^ i »J Z^£^^ -&^<^St#. ^TJ^^ ©±tSlEM^^^ 

(33-1) :/o-:7-'co{^^ 

Saccharomyces cerevisiae ( ^ ^ # ; CAA27459) ^ 15 Pichia 

angusta (P34733) S5l5©Z^Z^'^^M#lTi^#$i^TV^-5 T 5 / @?iB^IJ 
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AVGGPKWG 0 3) 

AAMMLKL (ia^lj#.-^ 1 0 4 ) 

PLE5; 5'- GCNGTNGGNGGNCCNAARTGGGG -3' (IE^IJ#-§- 1 0 5) 
PLE3; 5'- NARYTTNARCATCATNGCNGC-S' (iB^IJ#-§- 1 0 6) 

Zf^^-^ — PLE5 ItT^y mSB^iJ AVGGPKWG L . 7" 7 — PLE3 f4 T ^ y ^ 

Ogataea minuta IF010746;^CD^-fe#:DNA^'^M <h L. ,:7°^ -rf PLE5, PLE3^ 
^V^T. PGR ( (94'C-e30S\ SO^Ceir^^. 72t:-eii» X25i^-r^^y^) ^frofCo 
i^ijii^tLfc^O. 7kbODNAKff>T-^lilJ|Xb. TOPO TA Cloning Kit^^ 1>T iJ' a — 

y^^y^ 5; KCj^ADNAi>f>T'{C Sacchai-oniyces cerevisiae ^^I/ Pichia angusta fe^ 

Eco.RI-e-eoKffUs T;«fn^;^m^^»=^. lelllXUfcio 
(33-2) y-^yy V —(Di'fj^^ Ri^:^^ V 

Ogataea minuta IF010746*5^©^-fe#:DNA^a^ (^^IjRg^^-e-eoifr MMM 

(33-1) T'#.btb:fcDNA«if>H-^^:7'n— ^i: LT^Ji^aj (2-2) ^c:fB^<7>:;^^fe^^^?ev^. 

f-if >'/Nxf':/y iJ^^-fe'— -^3 ^^$.:fy;^^oyto ^(Om^. J^6kb<DBamHI-ClaIi/f>T- 
{^Z^Z^^H^;6i^#::fSi-5 <^#;tb;^^7to ^ w I?-?: (^DNAi/f>i-^ ii^ u — =l :y ^ 
< N ^'t' y ^^^'^fifeUfCo Ogataea ininutaCD^fe#:DNA^BamHI t Clal-T?.^ilf 
T;i7'n— ;^m^^t!j#> 6kb#ifi<DDNAilf>i-^<5rVu;ei^e>lllJti b/Co EJiiJibfc 
DNAiff>T-trBainHIi:ClaI-e^if bfcpBluescript II KS+,Jr 7^ a bfc=^. 

:*c:5i0DH5a^{^ff0^^mbT. y ^ y" y y-^^t^bfco 
/^tJSOOO^ D — >'^Mxii<^DNA®rjt^7"D— ^'^.b byt=» D— — y^D iJ^-fif— 

KpOMYPl^^i^i-ai^n-^'^ai&brCo 
(33-3) i^SIB^iJ^^ 

:7'^:7^5 KpOMLEl(DBamHI-Clam:®(Igl2 8) (D^mm^^Zfy ^ ^ ^ — ^ 
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iE^IJ#-^l 0 7cZ):^SSB?lJ{J:{i> 1606#@;6^bM* !9^ 2694# g -ei^l-:^^ 1089 

:y y \^ — J^t^ h ^ $ ;3^ ^ T 5: / ^ IB ^ij (IB # -^108) t 
Saccharomyces cerevisiae^ t/ Pichia angusta ^^t^ Z^^i' jft'S^M^ (Q'^WiK^ 

^m^fz.h:L^. -^-tL^Woo/o. 85%oT^ T'feoyco 

C^Jfe^U 3 4 D Ogataea minuta<DZ.g6^i'it-fs^Ma^tD j-^M 
Ogataea minuta URAS ^B.^ ^ — ;t7 — Ufcff^Kfe^tC j; oT. LEU2^ ^^ 

m\'^tLo ^ife^[l(31-l){Cf5^OpR0MUHT^HindIII-T?^|!|ff U^^^4^^3g^Nheiy 
>';i7 — ^ ^-f <Jr — S/3 U/Co #^tbfc:7°-^;^ 5: K^pROMUNTa:#^ Lfc^ 

pOMLEl^StuI-T?^ilf b^m5|ci^MS=^s Nhel y -.^^A L^to #btL/ci7° 
7 5: K^pOMLE2 t bfco pOMLE2(^NheI-PstlPB^(^pOMURNT;d^ e)'^gfl Ufc 
3.3kb(^Nhe-EcoT22l8lf;t^#AUfc„ # btL:/h:7'^ ;^ 5 K ^pDOMLEl ^ UfCo 
(34-2) 

(34-1) feiXfcpDOMLEl^BamHI t ClalT'-^iff UT^ HM^ll (17-2) 
^jT/yh Ogataea minuta TKll>fef^ (ochl A ktrl A pep4 A prbl A ura3 A adel A ) 

2 9 

DL5; 5' - CAGGAGCTACAGAGTCATCG -3' (SB^!l#-i- 1 0 9) 
DL3; 5' - ACGAGGGACAGGTTGCTCGC -3' (iaM#-^ 1 1 0) 

PGR ( (94tt?30©'\ eO'CT'l:^'. 72°CT2:$^) X25i?-^;^/U) ^^Tofdo HI 2 9 

{C:^-r J: 5 ^ K>i5Z^^{^|a^52i^tLfc:^^^f5{i. 4kbOiiijilDNAilf>i- 
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'T'y^-yn. (5-FOA) ;iMtt^^-r*^isi#Lfc„ ^-?Qm\^^(ow^wmk-kmm. 

h\^s T'-^-r DL5, DL3^^^^^fcPCR ( (94'CT'30#. 60°CT15>, 72'C-r3 

1. 6kb<^igi|iSDNAlif>lt :a^^tB $ ttfCo C t^ochl A ktrl A pep4 A prbl A uraS A adel 
A leu2 A^^Ogataea. minuta YK2^(ir-^iS \^fz.o 

llife^!)(33-2){e:|5*i6<^Z^^a^5-T-^-^tfp0MLEl%PniaCI-gD©r^. Apal ^ — 
^ ^J^—^/a :/b. BamHIT-gOBif b^^i-T^^^^S^. Kpniy ^;«7 — ^ ^-r^- 
KpnIilr>T-^ LT^^U. pOMexlU <^ApaI-KpnIft^{c:2^A U;^c„ 
K^SpelT'-gDlff U^^TkC^S^^. Notiy — i: ^ ^^^^ a >-.b/Co #^5^ 
fclT'^;^? K^pOMexTL^ Ufc (Iil3 0) „ 

•^Jfe^J 2 5 -C# gattfd Sacchatomyces cerevisiae ^^-^ i^-^/l^iJ' ^-^'iS'g^ ^ 
-a 4kb(^SpeI-BglIIif>i-^pOMex7LOXbaI-BamHira(Z:^A pOMIVTL^'f'^ 

J^febfCo P0MIV7L^NotIT?^if#. ggjfe^il (34-2) tCfB^O Ogataea minuta XY.2Wk 

b . ^ 'L^53-^l J: o T # b *&#_b?t {^:ov^TJ^AT(75:j^^feT'-r >'-</v ^ — 

ifStt^S'J^bfdo i-Jie:b^iil:^iRbfc2M i<^i§«±?t^> 2O0Mi<^2%iy3 

^t^^tflOOmM g^m■:^^y e^A^^s/l^T — (pH 5.0)^ii-g'bfcm. 37*C-C10~30 
'^^=^^—V\^. KJib^'<U2n 1 ^500m h • 17 =i — • (fp 

^^.-t^mytm (SOSnm) ^^ly^^bfcc ^1^^^Mtt<^ft7!)^ofc^^:fe Ogataea 
minuta YK2-IVLlt5^T?fiJt:lft4'fe:l^»<^^ ^'^/^^J'— fe';i5^0^tLTV^ito 
iMMM 3 6 D Ogataea minuta O KPSJiA^^ (D ^ o ^ :^ 

Ogataea minuta IF010746t5k i ^JTSM^^. RX/^ (Dm.MM^^t^-^^n^j: 
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(36-1) y'o-y'^cDYf}^ 

Saccharomyces cerevisiae C ^ ^ # ; NP_013221) JJ Candida 
albicans (AAF66711) JTO jtfe^M#)T'^#^tuTV^>5 T $ y ^IB^'J 

DTGSSDLW (iH^iJ#^ 111) 
FGAIDHAK ■ (iB^y#-^ 112)' 

PLE5; 5'- GAYACNGGHTCNTCNGAYYTNTGG -S' (ia^ij#^ 1 13) 
PLE3; 5'- TTYGGHGCNATYGAYCAYGCNAA -3' (iB^lJ#-i- 1. 1- 4 ) 

T'^-r PYPSfiT 5 y ^@a^iJDTGSSDLW(c:Mi^: b\, :7'.7-r PYPSfiT 5: y ®f 

iB^iJFGAIDHAK \Z. >^J^:i-v5.ig*iE^iJ <^.iB^iJ S o 

Ogataea minuta l¥0101AeW<D^-^W-mk^^^t -^—PYPS^ PYP3% 

ffiV^T. PCR ( (94't:-X?30#\ 50'CTn:$>x 72°C-ei:^) X ZSIh-Y yV) ^^rofco 
til|'I$;^^i'5l;^0. 6kb(^DNAif>i-^lalJUi b> TOPO TA Cloning Kit^^ V^T ^ n — = 

K<?:)#ADNAMJt ^^ Saccharomyces cerevisiae C t/ Candida albicans^ 

(36-2) V -<DW^^ ^xf::^^ ■ 

Ogataea minuta IF010746>^<7?^-fe{*:DNA^a-ir ©^lJ15g^^T'-gDi^ 
(36-1) T#b;^^fcDNA«/f>^-^>^c2 — y^r LTHMFlI (2-2) (3:|B^(^;^i*(c^e^VN, 
lMfv/N^:/U^^-fe'-e/3 ^.:^^7^^o:^c„ ^(o-m^. ^4kb(DEcoRii)T>t K ypsi 

^ y ^^f^^LfCo Ogataea minuta <^^fe#:DNA^EcoRI-C^ai^ T:^X2^ 

-e^i^uBAP^au/tpuciis^ y-^^—i^^:yvfz'4k. -xm^mb am\^mnu^ 

^^2000^ n — V^HUaZ!i(^DNAl|r>T-^:7'n— Lfc ^ n ^ D iS'V-^— 
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(36-3) :^SSa^lJ^^. 

y^:^^ KpOMLElcDEcoRI^^CEl 3 l) (D^^M^^^y'v ^ -^—^ ± — 
iE^!j#-§-l 1 5 0:^SiB^iJ{Cfi,. 1712#@:d=»b*^^ t) s 3523# @ T'**-t> -5 1812 

iJ^ :7 — To ^ ^ 5 T 5: y m MB ^ij • ( IE ^IJ # 1 l 6 ) t 
Saccharomyces cerevisiae^ t/ Candida albicans ^ ^(O VPS J ^^-^M.^ t O^ilD 

^MM^"] 3 7 ] Ogataea minut a (D yPSf^^^^^^ CO j^m 
Ogataea minuta O UPA3 i&^^ ^ -y — — ^ VfcJ[^M^^i^ X . YPSl ^AB^^ 

{zi-i)ypsM^'^^^^^'^^(^^U 

B!3 i^«5t5»^^^<D|^300bp-glJ^^i^5t^^^{-gJ^Ufc 
7".,^ ;^ 5: KpDOMYPl ^f^^ bfco j^it-S^^^^^^ J: «9 #1^ ^ i>vl-g^|^?r ^ 

■rffiV^f::o ^ife^!l(31-l)(C|B^(DpR0MUHT?rHindIII-e^Slfb. W-^^^^m^^. 
EcoT22iy — ^ ^-r-/— v-a ^trbfco # ^ K^pROMUTT<i:^^ 

. pOMYPl ^ EcoRI -e if L . # b ;n ^'c: Iff >!- ^ EcoRI ^ ilf b BAP ^ H U 
pBluescript KS+i: a >' bfCo # 5 K^pOMYP2 ^^fe U 

fco pOMYP2SrBsiWI-e-^if EcoT22I y >';«7 — bfCo 

ttfc:/^^^ K^pOMYPS^-^^ bfCo pOMYP3<^EcoT22lPB^{;ipOMURTT;ii^b:^g|-bfci 
3.3kb(DEcoT22Ilifjt^#ALfCo # ^ tbfcl/y 5; K^pDOMYPl L/c;! 

(37-2) ^w^m 

HJfe^ll (37-1) b ttfcpDOMYPl %BaraHI t ClalT^Jif UT. (17-2) -e# 

bjxfc Ogataea minuta TKll^ (ochl A ktrl A pep4 A prbl A ura3 A adel A ) (C^ 
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3 2#fii) 

DY5; 5' - CTCAAGGGCCTGGAGACTACG -3' (iB^iJ#-^ 1 17) 
DY3; 5' - CGGGATTCCCGAGTCGCTCACC -3' (SB^lJ#-^ 1 I 8) 

PGR ( (94'Cl?30#\ 60'Ct?l:$[^s 72'CT'2:9') X 25f--r /l^) ^^TofCo I1I8{C^ 

■r^^lz, h^ib^}TSjm.i^m^i2^^ntcWt^hl'i. 3. 7kb(^tiiIi§DNAifJt;6S 

i^i^m (5-FOA) {cB-ii^^-i-^^j^i^.bfco 5-F0Ami±^(Dm^i^mAt:mmt 

^''^^-^^DYB. DY3^,^V^ytPCR ( (94'CT?30#, 60*'C-ei^, 72'CT'3r$^) 
x25i^-Y^^/^) ^trofco El 3 2 (Ji^f J: 5 t::> mM^^i!>^^^l-tiW7!)^h . 

1. 2Kb<:OliililDNAif>t;5S:^tii $tL/Co ^ CQochl A ktrl A pep4 A prbl A uraS A adel A 
yps 1 A ^ tf Ogataea minuta YK3^ i: -^^S b :feo 
IMMm 3 8 ] Oeataea minuta yPSJm.Bi^lt^m^^(D H H^^^jtfe^CD^ Afe 

Hife^y (37-2) -e# b ;tx/cOgataea minuta YK3^ (ochl A ktrl A pep4 A prbl A 
uraSAadelAypslA) };i^t: h G-CSF^^^a-g^ (iB^iJ#^9 1) . RXJ^Mmi& 

(BB^'J#-i- 9 2 ) ^^Ab/Co ^JfeM2 8 tJlfS^OfeiG-CSF^^^fte-^, 
TJ«fil^at^^^^3i.-f-5:/^^ 5: K-^i^iJ^—^Notim-fb^^. Ogataea minuta YK3 

m±W^i^tn.i^^m^\^X\^^^mM^^i^^m^\.. Ogataea minuta YK3^5^S* 
(Dlifii^^MW^ Ogataea minuta YK3-IgBltt ^ Ufc„ 

iS^tC Ogataea minuta YK3-I g BlifeS|;tC Aspergillus saitoiS5fe a-1, 2-^> y i^iJ^ 
— ifit-fK^^^AUfCo ^Ji^li 2 3 -ei^^byt:7°^;^ 5: KpOMaMlU^^V^T. ^ 

iy^^—'Um^^COmm^notio ^(D'^^. #p3tbfc|^ ^Ogataea minuta YK3- 
IgB-aM;fe5k i bfCo Ogataea minuta YK3-IgB-aM^, RD^=^ h a— ^U:|*i L 
Tllj)S'g!j28TM'^^^jxfc 0gataea minuta TK9-IgB-aMt5fe^BYPMGi:^ilb-e28°C. 72B# 

•?:O^||%0 3 3\::^i-i>^^ =1 > h ^—/^^WXh^ Ogataea minuta TK9-IgB-aM 
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Qgataea minute YK3-IgB-aM^f*fi$^<D^^?;6S^P$iJ $ ;h.T V^fCo 

^:^c Ogataea minuta YK3-IgB-aM^<^Jt#±rH ^ T 5 ^-YMTGRS^ -^iliJi^-e^^ 
BM^^^^ ProteinA;*? ^ A ^ n h v :7 ^ — (Hi-Trap ProteinA HPs 

M^^ff-of- (1113 4) o #^il7tOSDS-PAGE(D,T^IP:;5^b3fc{^^ii 2 5^^, fil^2 

-fkN^^g-^iy^li^PS^. )lM^e:3&^i.»;iJ;Si^-f X^^lf^^TV^. Man5GlcNAc2CO'«?L 

Protein Disulfide Isomerase iPBJ) jtfe^t^^Afe J: U^I§3Eg. 

Qgataea minuta YK3-IgBl-aMt^}*tt*-tM(-^*<^i7Cft: UT:J3 fj-f . 

TV^sr ird^^^^ttfc (Els 5. u.— l^l, 5) o fe^;fr^e;e)S+5}■{^7J^— 7^7^ 
^ >';/$:^^TV^^^\/^;l i!;dSJi^$tbfc(^?T-> :$3-^i^^r-<n ^--Cfe -5 > Protein 
Disulfide Isoroerase(/'i?7)3t-feT-(D^li.^f^^fCo PDrii^^(D^^(Dfzi^iZ, 

Saccharoroyces cerevisize <D PPrM ^l- (M62815) ^^Sl^-fS fcJ6tC, PDMi^ 

PDI5 ; 5' -TCTAGAATGAAGTTTTCTGCTGGTGCCGTCCTG-3' (@E^lJ#-^ 1 1 9 ) 

PDI3 ; 5' -GGATCCTTACAATTCATCGTGAATGGCATCTTC-3' (IB^lJ^-^ 1 2 0) 

Saccharomyces cerevisiae S288Ctt(D^-fe#:DNA^^ltf i :7'7^-^— PDI5 

^PDIS^fflV^fcPCR ( (94°CT'30#, 55'CTn5^•^ 72°C-ei53-) X20i^^:^/^) ^ 

tTo;t„ lii|ii$tbfc:1.5kb(^DNAiff>T-trlE|l|X TOPO TA Cloning Kit^ffiV^T^ 

n-::^>'i>'LfCo if ADNAif>ft<^:^^BB>?iJ^^^L, IE LV^i^SSa^iJ^^S-T S 

93 



wo 03/091431 



PCT/jrP03/05464 



P>— i/^il^ U^Co Sacchai-oniyces cerevisiae (7^ PDIl&^ ^ItSp el-BamHI Wr)^ t 

(21-5) -e#^jx/c Ogata ea minuta AOIJ l&'i^^y" tJ ^ — ^ — t ^ — ^ 

BamHI^>T-^^f A LfCo COT'^^^^? K^pOMex5H-PDI i L/Co 

pOMexSH-PDI^Notl^jbt^. Ogataea minuta YK3-IgBl-aMt^ ^?F^M^^ U fCc 

i^^M^\^X\^^^mM^^W^M1^\^. Ogataea minuta YK3-IgB-aM^S 5fe(^in; 
#:^M^^ Ogataea minuta YKS-lgB-aM-?^ t-^^^ bfc :m e> c^t^^^'-^i/ -¥ 
:/^^Ab-rv^/.CV^7c;^0gataea minuta YK3-IgB-aMt^ ^ Jtg? LT J$*JbtS 
'f'l^i^St^^^^ftt^^^^^r^-^^lrllifebT^sip, (03 5. ^^4) . t^tiMi^ 
f^^^:^^bTv^.5fe^:^*:4'b^^^i'^bTv^fc (ins 5. i/— ^6) » 

^/tOgataea minuta YK3-IgB-aMt$jc(Di^^_hrt ^^JfeM 3 8 {CffiifecDi^^fe "C 
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f 
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^ 0) m. m 



1. BifUlM^ig^MatL#5 7«^n h D:7i*©(7:)<tM^?*T^fooT. 

2. Pt?LmS*tlS:dSTIS«5t^ (MangGlcNAc,) dctoT^^tt^. If 1 
Man or 1 \ 

6 

IWan or 1 ^ 
3 6 

JWanorl Many3 1-4 GIcNAcjS 1-4 GJcNAc 

3 

Man or 1 ^ 



3. ^f=-n h CI :7^-g:;dSpichia, Hansenulla v Candida . ^fe{j: Ogataea JS(' 

4. ;X h p 7^g;^S 0gataea minuta -Cfe^. if ^ISl^ /eft 2 {::|E^(D:ir 

5. h P 7^-g::^^ 0gataea minute IF010746M^$tet^^-^^ S , tf^^ 

1 ~4 (DV>-r;Jx;e»=^ 1 ^{::l5«t<^:^?Sfe„ 
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7. 7< y^f§2»t:4:7°a^— ^-T^ST^l-^'— A-:^:3riy.;?^-if (^OT) itt^g^ 

9. mp^ir?> a -1,2--^ iy^—^m^^i^mm^bmi^ cer) m^^yi^^i-^^ 

(HEDL) Sr^ADi-^r t It*^ 1~8 OV>-f tL;6^ 1 life tB«tCD>^ 

1 .0. a-1.2-y>y j^^—- ^jftg^^S Aspei-gillus saitoii 5fe<^51'g^-C* 

11. Mt-^aate^^^^Ai-^xa^-^tp. n^m i ~ i o <^v^-ri^;i^ i 
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1 6 . ^ y ^JVTJ^y'f t K-3- U >m5i.7Xm^^ (GAPDH) it^ 
^2 J:o-C^$;^^Snt?Lil§y3i^|^-efe^. ft 1 1 — 1 6 ^OV^-r;J^/^)n:®^;l 

2 {c J; oT^^tL^fiifL^iy^iS-t?fc§, W^^^l l~l 6 (^v^-rft}6^l:^^3:|2 
2 (3: J;oT^^tLenifLmM^^i-efc^. If 1 1 ~ l 6 ^^v^-m;^n3I^^:fB 

2 1. ^aat'fE^<^='— K-f .sseK^&st ^^j^-efc-s. 1*^1 i~2 o<^v^ 

1 ~ 2 1 <DV^-ri^:i^ 1 iiiclB«t©::^i£o 

2 3. it^iii~2 2 0v^■ri^;6^l:5^^:|5«t<^:;^^fe^^:J:oT^tM$i^"5p«^^ 
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st-fe^^ o = — Ki- 5 s & 

2 6 . {-Sa?iJ#-^ 1 6 T'^ $ tt 5 T ^ y miB^iJ^ — K f S ^ i: 

2 7 . *K6^t::SB^iJ#-^ 1 5 ^H-5±^*iB^ij75^ b ^tt^iKs^^DNAo 
2 8. |IW6lJ{-l«*IS2 6^fc{i2 7 {C|S«fe05te^^/c(i-?:Oilf>t^al4R-^ 

2 9 . If ^112 8 iz.mm.(Dm^:t^m.^^ ^ -i^x^^xmw^m^iitc 

Ogataea minuta^^o 

3 0. Ogataea minutat^>6UF01 0746*5^ ^5fe(Z)*^-T?fcS, ft^JS 2 9 (;-|E<fe<^ 
Ogataea minuta^ o 

3 1. ^W6ti-iB?iJ#-§-2 8T'^$H5T5y^ia3^j^='— Ki-5;i^^#m 

3 2. |l^6*)tCiB^J#^2 7-t?^^tt-5i^SlB?lJ;6^b'fe5dM£it'e-i^DNAo 
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Ogataea minuta^o 

3 5. pRataea minuta^ fe:^^ IF010746:^ J^^COWX^h^. It^^ 3 4 {C|B4fe<^ 

Ogataea minuta^ p 

3 6. o o-c^^i^sT s: ymmm^=^^ k-tsc: t 

wt-r^. ^ ^>^->i>-i/y 7v-y K^ij^— if {hiss) at-e^^ 

DNAo 

3 7 . ^®6^(^iB^iJ#-^ 9 9 X-^ $ tuS:^Wfi^lJ*^^ ^ HIS3m B.^mk. 

3 8. ^K6<]tC|t:^:S3 6*^f*3 7 {:i|B«<75it^^^* fcfi-^t^^Jt <^il4R-v 

3 9. lt*3S3 8 {^fS«feomm:t^^-<i^ iJ^-JC J:oT?f^K^^^tLfc 
Ogataea minuta^ o 

4 0. Ogataea minuta^ t^ ii^ IFOl 0746^ ^^<D^Xh^. ft 3 2 \Z^M<0 
Ogataea minuta^ o 

4 1 . ^«e^{::iB^iJ#-^ 10 8 -e^ ^ T ^5 y ^IB^iJ^ =i — K-f-^ r ^ 

4 3. ii«e*)t3:if^^4 i^fc«4 2\z.^^<om.^^-^fti\t^(Dm)i^m^-^ 
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minuta^ o 

4 5. Ogataea rainuta^/iSlFOl 0746^*5^(7) ^-efo a s ft 4 4 {^|S^© 
Ogataea minuta^o 

4 6. ^K^{cSE^iJ#-i-4 3 iii^^nST 5 /miH^iJ^^'- Ki-Sr Sr^l^m 
DNAo 

4 8. ^^^A 6^ tin 4 7 iZ^m.(Di&B^ib^^m^rit:zOgataea minuta^„ 

4 9. Ogataea minuta: ^ IF010746|^ * ^ 1:' fc ^ x If 4 8 (CffiftfecD 
Ogataea minutal ^o 

5 1 . MM^i^mnm-^ 5 1 ^ ^pepm^^bm. 

5 2 . f*3jtil 5 0 ^ fcti 5 1 lZtim<OA&^^^^&M $ ixfc Ogataea minuta^. 

5 3. Ogataea minuta^ IF010746% ^ T' fe 5 ^ ft^^ 5 2 {C:f5^(D 
Ogataea minuta^ o 

5 4 . ^ff 6*)IJ:@B^iJ## 5 8 T':^ ^ tlS T ^ 7 ^IB^'J^ - K-f^ C t 
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5 5 . mn^i^mmm-^ 5 7 t-:^ $ ix^m.&mw^ h f£ ^emmb^dhao 

5 6 . m^m5 4 ^fcfl 5 5 ISife itfe^ :A^mm ^ n tc Ogat aea minuta^„ 

5 7. pRBtaea !ninuta;^;6SlF010746^ S 5^(Dt5^-e o , It^iJ 5 6 {dfEgtcD 
Ogataea minuta^o .... 

5 8 . mM^^i^M^m-^ 1 1 6 X'Tjk^tl^T^ y miB^iJ^^— K-r-Sr 

6 0. 5 8 ^ 5 9 t31fE*fe(^jl>&^;«i^^^K0 ^ j^fc Ogataea minuta^, 

6 1. . Ogataea minuta^ IF010746;^ ^ <^:fe^ 5 , ft^^S 6 O (CfHtfetD 
Ogataea minuta^Sjco 

6 2. ft:^^6 0^/ci{j:6 1 t^IBj^tP Ogataea minuta^ ^t;!. ^®it^S^^^^A 

6 5. p<^P b P 7^-B:>6S Ogataea minuta^ Tfe^. fS:^II 6 4 }J:|5^(7)>^?feo 
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6 6. Ogataea minuta^ :anF0l0746;fea3te(D^-e^:?) . If 6 5 {ZllEttO:^^. 

6 7. ^{^(^iJ' ^^;5SigGi:-fo>5, 1**11 6 4 ~ 6 6 f^lggsc^^ife^ 

7 1 . {Cifi^lJ#^ 6 3 -r-^ $ 5 ±k«iB3?iJd^ e> ti:^KTffmB:¥T)HA: 

7. 2 . it^:« 7 0 7 1 }J:i5*fe<7)il^^^;eiS5^« $ ^fcOgataea minutat^. 

7 3. Ogataea minuted IFOl 0746^ ^ jfe ^ : f»^:^ 7 2 ICfE^CD 

Ogataea minuta^ n 

7 4. mM:^i^w.mm-^ 7 ox-^^^ix^r ^ ymm^^\^='— y^-t^^ t^wm 

7 6. , f»*^ 7 4 ^ytfi 7 5 tC|B<fe(^itfe^ ^ ttfc Ogataea niinuta^ „ 

7 7. Ogataea iaijiuta|*;6^IF010746t*a3j5C7);^-e^5 ^ , It^Jtil 7 6 tC:iEil5(?? 
Ogataea minuta^o 
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7 9 . \ZM¥m^ 7 7 $ n -5 ±j^Sie^ij7&^ 5) ^ ^ ^Qj^t-fe^DNAo 

8 1. |ISr6<)ici5^iJ##8 0T?:u^$tbSlfe£iB^iJ;6^e>^jJ^s /^^=3pv' 
i5^— ifst-^^ UoX ) (D^ — %^—^ — ^^tsmK 

8 2. ff5jt3l8 0{c:fE«t(Z)7°ci^ — ^5^ — ^^tpDNA. ^ait-^^. S.Oft5itJg 
8 3. fi*:^8 2 tcfB<feOite^^.B^:;i7-fe5/ b ^-^tp|fim;il§m^:i7 
Ogataea minuta^o 

8 5. Ofiataea roinuta^ a^ jP' IF010746:^ ^ 5fe O T fe -5 . ft 8 4 tCfB^JjO 
Ogataea minuta^ o 

8 6 . WK^ {CiB?iJ#-^ 6 -e^ ^ n 5 T ^ y ItlB^iJ ^ — K-r -5 .t 
ir/I^T/l-x t K-3-i) >'^J3li.7Xm^m (GAPDH) at^^DNAo 

8 7. |IW6*J{Cia^lJ#-§-5 T'^^^X§ii£Sa^J/5^io3^^5s ii/l-T/UT^t: 

Y-z-^) -^mMjKMnm (gapdh) oI'Is^dnao 

8 8. ^W^tJ:Sa??iJ##7T'^$tb5kSia^iJ^^b?ic5jJ^yiryV'T/VTt: K- 
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z- V '^^km7KmmmikB^ (gapdh) (Dyn^—^—^t^t^dmo 

\^'-3-V >'mM7KmWm^i^'f- (gapdh) (Di^—^:^'^ — ^ — ^^tJ'Dm, 

9 0. ff*Ig8 8f5m<^:7'n^— iJ' — ^-g-tpDNA. ^ait-fe-^^ .S.t/lft*li 8 
9f5^<^t? — — ^'g-tfDNASr'g-tfjt'&^^^^t'ir^^ ho 

) 

! 

9 2. n-^^ 9 1 IB^(^mmx.^|g,'<:^ ^ — J: o T jf^gfe^ ^ jxfe Ogataea 
minuta^ o 

9 3. Qgataea rainuta|?|c;dSiF010746^5^S Ttfc ^ , ft^^t:® 9 2 {::|2<fe<D 

Ogataea minuta^ o 

9 4. m%mmmm:^^Tmmm^ iMans Gicmc2) 

Man or 1 

6 

Man or 1 \ 
3 6 

IVIanarl WlanjS 1- 4 GIcNAc^e 1- 4 GJcNAc 

3 

Man or 1 

j:oT^$;JX'5. PjfL^gi^^lI^i^jt L# 5 Qgataea minutat^cD^-^Mi^^^-efc 

Qgataea minuta^ fe^t;: jett -5 (^Oy/jta-?- (iB^iJ#-^4 2) ^MM-t^JlU. 
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